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1 Empirical Investigations into Corporate Reporting in Europe – 
Overview 
1.1 Introduction to the Research Context 
1.1.1 Why Sustainability Reporting and Digital Reporting 
Financial market communication is in the midst of substantial change. New information 
content and report requirements arise, e.g. environmental, social, governance (ESG) 
(Carungu et al., 2020; Stolowy & Paugam, 2018), new communication channels such as 
social media or digital reports are demanded (Alexander & Gentry, 2014; Zülch & 
Gebhardt, 2019), and listed firms encounter an increasing number of and pressure from 
activist investors (Gilson & Gordon, 2013; Meager, 2017). 
Reporting as such is a central aspect of financial market communication, being a 
highly important communication channel from the perspective of report “consumers” 
(Brown et al., 2015; Gassen & Schwedler, 2010). According to La Torre et al. (2018), 
“reporting is a process that results in the production of a report according to a reporting 
model” (p. 603). Corporate reports, among others in the form of annual reports, interim 
reports, integrated reports (IR), sustainability / corporate social responsibility (CSR) 
reports, or online reports, aim to satisfy the information needs of various stakeholders, 
such as investors, analysts, employees, customers, or suppliers (Romero et al., 2019; 
Villiers, 2017). 
Central components of reporting are the information contents of the report and the 
ways of transmitting the information to the report audience, i.e. the communication 
channels. This dissertation takes up on these components of reporting, which are subject 
to the influence of the megatrends sustainability and digitalization, although each 
megatrend exerts influence on reporting in different ways, as explained in the following. 
First, there is an increasing demand for sustainability information from the capital 
market (Villiers, 2017). In addition, whether and how firms report on sustainability 
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becomes increasingly regulated. For example in Europe, sustainability reporting is 
mandatory for large listed firms since fiscal year (FY) 2017 (Korca & Costa, 2021). As 
a result of the information demand and emerging regulations, new forms of reporting 
have emerged, and reporting firms integrate new contents into their reports. Second, the 
push for digitalization in reporting arrives as a result of both regulation (European 
Union, 2019) and the demand from the report audiences for timely information (McGee 
et al., 2009) that is easily accessible, e.g. on the firm’s website or as an online report 
(Loos-Neidhart et al., 2020). These developments are the influencing factors for several 
emerging reporting components in financial market communication. 
Building on prior contributions in the literature, the objective of this dissertation is to 
contribute to the aforementioned current discussions about profound changes in the 
reporting landscape, i.e., sustainability reporting and online financial reporting, 
specifically through the analyses carried out throughout the five manuscripts that form 
integral parts of this dissertation. Moreover, there is a regulatory prospect to these 
changes: currently, many initiatives of standard setters can be observed for both 
sustainability reporting (SR) and online financial reporting (OFR1) in Europe (Eccles, 
2021; Haller & Deiminger, 2017; Pieper et al., 2021; Sopp & Baumüller, 2021). On the 
EU level, the revision of the non-financial reporting Directive (2014/95/EU; short: 
NFRD; European Union, 2014) represents the key current regulatory development for 
sustainability reporting (European Commission, 2021a; Venturelli et al., 2020), while 
the European Single Electronic Format (ESEF) represents the key regulation for digital 
reporting in the EU (European Union, 2019; Ruhnke & Schmidt, 2021). With these 
regulations, the legislator wants to build trust of the financial market participants, as 
further illustrated in sections Sustainability Reporting and Digital Reporting. 
Despite the advent and tightening of sustainability and digital reporting regulations, 
reporting firms still have considerable scope of action (Ioannou & Serafeim, 2017; Kaya 
                                              
1 For the definition of OFR see section Voluntary and Mandatory Online Reporting in Europe and for 
a differentiation to other technologies see section Appendix to Manuscript D. 
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et al., 2021; Ottenstein et al., 2021), for instance when determining the reporting quality 
level in general or whether to receive reasonable assurance on their sustainability report. 
Given that large parts of reporting are up to managerial decision making, the reporting 
phenomena should be understood from different angles. Especially the nexus of 
determinants and consequences is relevant for an improved understanding of corporate 
reporting decisions because, in many instances, these decisions are taken while decision 
makers are already aware of (expected) outcomes, e.g. how investors will likely react to 
the decision to use GRI as reporting framework. Therefore, this dissertation includes 
analyses of determinants and consequences of corporate reporting decisions. Further, 
the consequences of such decisions are investigated and insights on what are (actually) 
the effects can be derived. Thus, the perceived costs and benefits of the corporate 
reporting decision can be better understood. Consequently, with a clearer picture of the 
economic trade-off behind the reporting decision, decisions can be substantiated to a 
greater extent. 
 
1.1.2 Dissertation Aim and Scope 
Containing five empirical studies on corporate sustainability reporting and digital 
reporting, this dissertation is structured as follows. In chapter 1, the research context of 
the dissertation is introduced, as well as the relevant issues in the fields of sustainability 
reporting and digital reporting. Then, an overview about and the findings of the 
manuscripts are provided. The goal of chapter 1 is to give an overview of the present 
issues in sustainability reporting and digital reporting to lay the ground for the 
dissertation’s contributions. In chapter 2, Manuscript A is presented. This manuscript 
represents an analysis of the impact of Directive 2014/95/EU on sustainability reporting 
in Europe, especially reporting quantity and reporting quality. In chapter 3, Manuscript 
B is presented. This manuscript is an empirical investigation of listed European firms’ 
sustainability reports, based on computer-aided text analysis. A special emphasis of the 
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manuscript is on the impact of external assurance of sustainability reports on 
transparency of the reports. In chapter 4, Manuscript C is presented. In this manuscript, 
an international sample of mergers and acquisitions (M&A) transactions is examined to 
approach the question whether sustainability of acquirers and targets matters to 
shareholders and would in turn manifest in higher premia paid in the transaction. In 
chapter 5, Manuscript D is presented. In this manuscript, the determinants of the 
decision to use an OFR are investigated for a sample of the largest European listed firms 
(S&P Euro Index). In chapter 6, Manuscript E is presented. This manuscript includes 
an analysis of the consequences of OFR for financial markets, esp. analyst following 
and stock liquidity. This study also makes use of a panel of listed European firms. 
As illustrated in Figure 1, the five manuscripts of this dissertation can be clustered 
into two dimensions. First, the thematic dimension with the topics of sustainability 
reporting (see section Sustainability Reporting) and digital reporting (see section Digital 
Reporting). Second, the type of analysis considering determinants (influencing factors) 
of reporting or consequences (effects) of reporting. In these clusters of corporate 
reporting, this dissertation aims to make specific contributions to the respective 




Figure 1: Overview of the Five Manuscripts of this Dissertation 
Source: Own illustration. 
 
The claims of this dissertation are made based on empirical investigations, motivated 
by the possibility of real-world data to test prevailing theories, identify relevant 
influencing factors, and actual outcomes of corporate reporting. A special focus of four 
out of five manuscripts (A, B, D, and E) of this dissertation is the European perspective. 
While US-based studies (and samples) traditionally are strongly represented in the 
corporate reporting literature, four out of five manuscripts (A, B, D, and E) of this 
dissertation intentionally adopt a European perspective. Thus, the geographical focus of 
these manuscripts is supposed to reflect the current tendencies in sustainability and 
digitalization of reporting in Europe, e.g. the EU Sustainable Finance Strategy, and to 
reflect analyses of corporate reporting practices in the research landscape. 
Consequences of corporate reporting
Determinants of corporate 
reporting
▪ Manuscript D: Use and 
Determinants of OFR
▪ Voluntary online financial reporting
▪ Sample: largest 185 European firms
➢ Relatively low OFR usage among 
blue-chips
➢ Capital structure, i.e. leverage, and 
ownership structure, i.e. ownership 
concentration, are negatively 
associated with OFR usage
▪ Manuscript A: Effects of the NFR 
Directive
▪ Mandatory sustainability reporting
▪ Sample: large listed European PIEs
➢ Increased availability of sustainability 
information through mandatory sus. 
Reporting (reporting quantity)
➢ Increased likelihood of receiving 
assurance on a sus. report (reporting 
quality)
▪ Manuscript B: CSR Assurance & 
Transparency
▪ Voluntary sustainability reporting
▪ Sample: largest 185 European firms
➢ Increased reporting scope
➢ Decreased readability
➢ Decreased optimism
▪ Manuscript E: Capital Market 
Relevance of OFR
▪ Voluntary and mandatory OFR
▪ Sample: largest 185 European firms
➢ OFR firms have higher analyst 
following and lower bid-ask spreads
➢ However, OFR is not the driver (self-
selection!) but other factors → OFR is 
used as a signal towards the capital 
market but has no incremental effects 










▪ Manuscript C: CSR & M&A Premia
▪ Corporate sustainability performance
▪ Sample: international sample of M&A 
transactions
➢ No significant link between CSR and 
M&A premia for both acquirers and 
targets
➢ Interaction of acquirers’ governance 




1.2 Sustainability Reporting 
1.2.1 The Need for Sustainability Reporting for Sustainable Development 
In recent years, investors and financial analysts put an increasing emphasis on 
sustainability aspects, for instance regarding screening of assets, investment decisions, 
and valuation models (Amel-Zadeh & Serafeim, 2018; Giese et al., 2019). The positive 
link between corporate sustainability and financial performance, i.e. the business case 
for sustainable investing, is well established in the literature (e.g. Cahan et al., 2016; 
Friede et al., 2015). Thus, financial markets may contribute to the transition towards a 
sustainable economy that is compatible with societal objectives, e.g. from the Paris 
Agreement and the Sustainable Development Goals (SDGs). 
To enable the integration of corporate sustainability in the capital allocation process, 
sustainability ratings that measure corporate sustainability factors are considered the key 
source of information (e.g. regarding environmental performance or social disclosure 
quality). These standardized ratings are provided by different rating agencies, among 
others MSCI, Asset4 or Sustainalytics (Berg et al., 2019). 
Although sustainability ratings are based on a variety of public and private sources, 
public sustainability reporting (SR) is considered the main data source for these ratings. 
In general, transparency is key for efficient capital allocation (Kothari et al., 2009). 
Recent studies on sustainability ratings, e.g. by LaBella et al. (2019), point out, however, 
that the correlation between different sustainability ratings is dissatisfying (often below 
0.5) compared to financial credit ratings (correlations close to 1). In addition, many 
studies have shown that sustainability reporting per se is not comparable across firms 
and countries in terms of quantity and quality (e.g. Venturelli et al., 2020). As a 
consequence of heterogeneous national regulations or even voluntarism, a wide range 
of practices have emerged on the level of firms’ reporting on sustainability. 
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In the case of Europe, the comparability of sustainability reporting across firms and 
countries has been subject to criticism2 although mandatory sustainability reporting 
(MSR) has been in place for large listed firms since FY 2017. As a consequence, the 
reliability of SR has been subject to severe criticism. In response, several regulatory 
initiatives and organizations have been set up across the globe to tackle these challenges 
of improving (mandatory) SR, e.g. the initiation of the Sustainability Standards Board 
(SSB) of the IASB or the revision of Directive 2014/95/EU, which will be named 
‘Corporate Sustainability Reporting Directive’ (CSRD) (Eccles, 2021; European 
Commission, 2021a). (Venturelli et al., 2021) 
It has to be noted that the terms “sustainability”, “corporate social responsibility” 
(CSR), “environmental, social, governance” (ESG) refer to the same phenomenon: in 
this dissertation, the term “sustainability reporting” is used to describe firms’ disclosure 
on environmental, social and governance performance. In prior studies, also other terms, 
such as non-financial, ESG, environmental, or social disclosure, CSR disclosure or 
further synonyms/variations have been used. It appears that in the finance- and 
reporting-oriented settings, “non-financial” and “ESG” are used more frequently, while 
the business ethics-related literature prefers using “CSR” or “corporate responsibility”. 
Hence the European Commission (2021a) uses the term “sustainability reporting” in the 
revision of Directive 2014/95/EU, this terminology is applied in this dissertation. 
According to C. H. Cho et al. (2014), sustainability reports are disseminated under 
various names such as “(…) sustainability, environmental, health and safety, and 
community reports (...)”. Therefore, in this dissertation the term “sustainability” is used 
as an umbrella term. 
Given the wide range of stakeholders, the concept of relevance is more complex in 
SR than in financial reporting. For the latter, the Conceptual Framework for the 
International Financial Reporting Standards (IFRS) clearly defines investors, lenders 
                                              




and creditors as the primary target audience [CF 2018, 1.2]. However, in SR, the target 
audiences, a prioritization of their claims, and corresponding materiality definitions are 
disputed (Adams & Abhayawansa, 2021; Mosca & Picciau, 2020) and yet to be 
identified in the ongoing standardization processes.  
Further, the real effects of sustainability as such offer manifold avenues for research 
(Cahan et al., 2016; Krueger et al., 2021; Yen & André, 2019). Here, the concept of 
value relevance can be found in the literature that takes a financial market perspective 
(e.g. Chalmers et al., 2011). Regarding the value relevance of sustainability there is a 
current discussion concerning mergers and acquisitions (M&A). This might appear 
astonishing because M&A transactions are one of the most important investment 
decisions of firms (K. Cho et al., 2021; Deng et al., 2013). M&A provide insights about 
investors other than the typically examined marginal investors (Chen & Gavious, 2015; 
Gomes, 2018). Although the literature on this topic is growing, sustainability in the 
M&A context is still under-researched (González-Torres et al., 2020; Meglio, 2020). 
Therefore, this issue is picked up in manuscript C of this dissertation, investigating 
the relationship of sustainability in the instance of M&A transactions. The specific 
research question of manuscript C is whether sustainability influences the premia paid 
in M&A transactions. A number of studies have discussed this issue, however, arriving 
at diverging results and conclusions (Gomes & Marsat, 2018; Hussaini et al., 2021; 
Krishnamurti et al., 2019; Yen & André, 2019). 
At this point, it must be noted that sustainability – and not SR in the narrow sense – 
is analyzed in manuscript C, a construct that is primarily reflected in the sustainability 
ratings that are also employed in this study as a measurement of sustainability. As noted 
above and discussed in Manuscript C, there is a performance-reporting nexus in 
sustainability (Hinze & Sump, 2019) since the sustainability performance ratings 
primarily use self-reported data from the rated firms (D. M. Christensen et al., 2021; 
Kotsantonis & Serafeim, 2019). Disentangling the interdependencies of sustainability 
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performance and sustainability reporting in the context of M&A transactions represents 
an avenue for future research. 
 
1.2.2 A Theoretical Field of Tension in Sustainability Reporting 
Unlike in the realm of financial reporting, where the auditing of financial statements is 
mandatory for listed firms worldwide, the external assurance of sustainability reports 
and SR per se is conducted on a voluntary basis in many instances. Therefore, agency 
theory and related concepts appear suitable to analyze this practice (Cohen & Simnett, 
2015; Velte & Stawinoga, 2017). In classical agency theory, firm’s shareholders have 
traditionally been given the role of the “principal”. In stakeholder agent theory, the role 
of the principal is augmented by the construct of stakeholders of the firm (Hill & Jones, 
1992). 
Firms are therefore able to use SR as a signal to their stakeholder groups, with the 
goal of decreasing information asymmetries between corporate management and 
stakeholders, and to retain their support. Signaling is only credible when a signal comes 
with costs for firms that are relatively “poor” performing in sustainability, compared to 
better performing firms (Spence, 1973). If this condition is not met, SR would be easily 
negligible and be considered as “cheap talk” (Crawford & Sobel, 1982). 
To encounter this field of tension, manuscript B raises the research question whether 
and how external assurance of sustainability reports is beneficial from the viewpoint of 
report transparency. To analyze the transparency dimensions of sustainability reports, 
computer-aided text analysis is used to capture balance and clarity of the reports, as 
measured by optimism and readability variables. In addition, reporting scope is analyzed 
in this study, measuring the concept of report completeness. Many studies show that the 
textual characteristics of SR are highly relevant to particular stakeholders (e.g. Du & 
Yu, 2021).  
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1.2.3 Regulatory Perspectives on Sustainability Reporting in Europe 
The recent surge of initiatives and organizations in the field of sustainability reporting 
(e.g., the Value Reporting Foundation) indicates a clear need – and will – for its 
harmonization (also see section The Need for Sustainability Reporting for Sustainable 
Development above). For example, the Trustees of the IFRS Foundation published a 
“Consultation Paper on Sustainability Reporting”, suggesting the installation of a 
“Sustainability Standards Board” (SSB) under the umbrella of the IFRS Foundation. As 
a goal of the SSB, the Trustees suggested to “[harmonize] and streamline sustainability 
reporting, which could benefit stakeholders of the IFRS Foundation and benefit 
sustainability reporting.” Further relevant activities in favor of SR are the revision of 
Directive 2014/95/EU (on non-financial reporting in the EU), the Task Force on 
Climate-related Financial Disclosures (TCFD), and the taxonomy of the EU, which is a 
classification system for environmentally sustainable economic activities. (Eccles, 
2021) 
However, in the case of Europe, the first several years following the implementation 
of the non-financial reporting Directive (NFRD) have seen skepticism from 
policymakers and academics alike. This criticism refers, for instance, to limited impact 
from the national transpositions of the NFRD on SR transparency, external assurance 
practices, comparability and business models across firms (Venturelli et al., 2021). The 
criticized flexibility for firms, induced by the NFRD and its national transpositions 
established weaknesses in sustainability reporting per se, especially concerning 
comparability (Venturelli et al., 2020). So far, harmonization of SR remains to be a 
challenge for the legislator. Just to name one example of comparability issues, many 
firms do not publish their non-financial statement in the management report or the 
annual report but as a separate sustainability report. (Zülch et al., 2021) 
The regulations of mandatory sustainability reporting (MSR) obviously come with 
consequences. The consequences of MSR are typecasted into first-order and second-
order effects (Gulenko, 2018). First-order effects are direct consequences of MSR, such 
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as the number of reporting firms, reporting quantity or reporting quality. Second-order 
effects are indirect effects, e.g. on firm performance, firm value, analyst consensus or 
society in general (e.g. tax payments, pollution). Both types of effects are considered 
underresearched and offer interesting avenues for future research (H. Christensen et al., 
2021; Krueger et al., 2021). 
In manuscript A, the analysis deals with the first-order consequences of MSR in 
Europe. Specifically, the research question of the manuscript is whether Directive 
2014/95/EU has achieved its objectives of increasing reporting quantity (i.e. the number 
of firms reporting on sustainability and the availability of information) and reporting 
quality (i.e. comparability and credibility) across large listed firms in Europe. 
 
1.3 Digital Reporting 
1.3.1 Digitalization and Financial Reporting 
Digitalization is an ongoing megatrend in society and business that is further accelerated 
by the Covid-19-crisis (Petersen & Bluth, 2020). Also within finance and accounting 
functions, digitalization is both a current challenge and promising opportunity for 
corporate management (Chandra et al., 2018). 
Since capital markets – a key audience of financial reporting – need timely and easily 
accessible information, it is not surprising that digital reporting channels become 
increasingly popular. For instance, more and more reports are implemented online using 
the hypertext markup language (HTML), and report files in portable document format 
(PDF) are optimized for online usage (Loos-Neidhart et al., 2020). A recent study of 
Austrian and German firms by Mittelbach-Hörmanseder et al. (2020) found that digital 
media such as the online annual report, the extensible business reporting language 
(XBRL) and social media will further increase in relevance for financial market 
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communication, and print media will become less relevant. For instance, while German 
DAX firms printed an average of 30,842 annual reports in 2009, the number of print 
reports decreased to 1,856 print reports on average. This corresponds a decrease of 94% 
in the DAX (MDAX: -86%; TecDAX: -81%). 
 
1.3.2 Voluntary and Mandatory Online Reporting in Europe 
Isenmann et al. (2007) describe online reporting as “(…) an emerging digital reporting 
approach based on support through current information and communication technology 
(ICT), particularly on the internet.” In the case of Europe, digital channels in financial 
reporting become increasingly regulated. The ESEF regulation concerns listed firms in 
Europe and will be effective for fiscal years starting after on or after January 1st, 2020, 
onwards. This puts (mandatory) digital financial reporting on the agenda of all listed 
European firms, as presented in the following (European Union, 2019; IAS Plus, 2021). 
As of January 1, 2020, issuers of securities in the EU will have to publish their 
consolidated financial statements in accordance with the European Single Electronic 
Format (ESEF). This uses the Extensible HyperText Markup Language (XHTML) 
format based on the inline eXtensible Business Reporting Language (iXBRL) and is 
aimed at providing immediate online access to the financial statements of the issuers in 
a form that can be read by both humans and machines. IFRS consolidated financial 
statements are also to be provided with the XBRL labels (“tags”) based on IFRS 
taxonomy. In the case of the notes to the financial statements, there is an extended 
deadline for tagging until 2022. (Zülch & Weuster, 2019) 
As laid out in section Digitalization and Financial Reporting, a voluntary application 
of digital channels in financial reporting can already be observed for some listed 
European firms (e.g. Loos-Neidhart et al., 2020). Looking ahead on the upcoming ESEF 
regulation, manuscripts D and E focus on the voluntary (ex ante of regulation) 
dissemination of HTML-formatted reports that comprise consolidated financial reports 
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prepared under IFRS, termed online financial reports. Since this definition of online 
financial reporting (OFR) is equivalent to the requirements of the ESEF regulation 
concerning HTML-formatted reports, OFR represents a promising opportunity for 
research and ought to be investigated further. Therefore, manuscripts D and E center 
around the voluntary usage of OFR and examine specifically: what determines the usage 
of OFR for European firms (manuscript D), and what is its impact on analyst following 
and stock liquidity (manuscript E)? The motivation to study determinants and 
consequences on the voluntary setting of OFR is to better understand the recent 
phenomenon of OFR and to find explanations for its use in Europe. 
 
1.4 Overview and Findings of the Manuscripts 
1.4.1 From Voluntarism to Regulation: Effects of Directive 2014/95/EU on 
Sustainability Reporting in the EU (Manuscript A) 
The pressure on firms to disclose sustainability information has increased steadily in 
recent years because of a rising recognition of the necessity of responsible business and 
sustainable growth. This trend is mirrored in the expanding number of mandatory and 
voluntary sustainability reporting instruments throughout the world. (KPMG, 2020; 
KPMG International Cooperative et al., 2016). 
Despite the fact that there is an growing amount of research on SR, there are only few 
studies that investigate mandatory SR or the repercussions of mandatory SR 
implementation (Fiechter et al., 2018; Gulenko, 2018). This is mostly because, until 
recently, only a few nations (including Denmark, France, Malaysia, and China) opted to 
make sustainability reporting mandatory (Fiechter et al., 2018). These rules vary, for 
example, in terms of firm scope, reporting content requirements, and external assurance 
of sustainability reports. The implementation of Directive 2014/95/EU provides a large 
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cross-country setting to examine the implications of mandatory sustainability reporting 
across multiple countries in Europe (La Torre et al., 2018). 
Therefore, the purpose of manuscript A is to analyze the effects of the Directive 
(2014/95/EU) on corporate sustainability reporting practices, especially reporting 
quantity and quality in the mandatory setting created by the Directive. In terms of the 
research design, 905 treated firms from the EU 28+2 countries are systematically 
selected, and their SR practices are observed over the period from 2012 until 2018. 
Control firms are selected from a pool of listed firms from Organisation for Economic 
Co-operation and Development (OECD) countries outside the EU, by using a propensity 
score matching (PSM) procedure. The effects of the Directive are empirically identified 
with a difference-in-differences (DiD) approach with regression analysis. It is found that 
treated firms provide around 4 percentage points more sustainability information and 
are 19 percent more likely to receive assurance of their sustainability reports (i.e. 
increased credibility). However, another result of the analysis is that the Directive does 
not significantly contribute to an enhancement of comparability, as proxied by the 
adoption of Global Reporting Initiative (GRI) guidelines. The manuscript makes several 
contributions. First, it contributes to the literature on MSR. Thus, it is informative to 
regulators other than the EU considering the adoption of MSR. Second, based on the 
findings of the study, several implications for the revision of Directive 2014/95/EU are 
presented in manuscript A. Third, a novel and automized approach for the measurement 
of sustainability information quantity is developed that might be of interest to other 
researchers as well. 
Manuscript A is co-authored with Saskia Erben, Sébastien Jost, Dr. Carl W. Weuster, 
and Prof. Dr. Henning Zülch. It has been presented and discussed at various seminars at 
HHL Leipzig Graduate School of Management (2019 and 2020). The manuscript has 
been accepted for publication and is forthcoming in the Journal of Applied Accounting 
Research (VHB: C) in the Special Issue “Rethinking Non-Financial Reporting in 
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Europe: Challenges and Opportunities in Revising Directive 2014/95/EU”. The 
manuscript can be accessed online at: https://doi.org/10.1108/JAAR-03-2021-0075. 
1.4.2 External Assurance and Transparency in CSR Reporting – European 
Evidence (Manuscript B) 
Sustainability reporting and associated external assurance are two widely used yet 
contentious practices (Ball & Craig, 2010; Junior et al., 2014; O'Dwyer & Owen, 2005, 
2007; Smith et al., 2011). On the one hand, rising public attention of sustainability has 
prompted many firms to supplement their financial disclosure with information on their 
sustainability performance. The GRI encourages external assurance as a way of 
increasing report reliability and credibility among stakeholders. (GRI, 2013). However, 
whether external assurance of sustainability reports is socially and economically 
beneficial in its current form is debatable. Critics claim that, although designed to assure 
that firms adhere to content and quality norms and therefore offer transparent reports, 
external assurance may suffer in its intended outcome due to managerial “capture”. As 
a result, it may be unsuccessful in promoting reporting transparency, and credibility 
benefits may be overstated. 
Manuscript B picks up this issue and examines whether external assurance is 
associated with enhanced transparency in sustainability reports. In contrast to 
manuscript A, in which the mandatory SR regime is investigated, manuscript B focuses 
on the voluntary setting in Europe before Directive 2014/95/EU entered into force (FY 
2017). Hence, a panel data set of the 185 largest listed European firms is observed over 
the period from 2014 until 2016. The empirical analysis relies multiple regression 
analysis. Three indicators of transparency are used as dependent variables in the 
manuscript: reporting scope (as a proxy for completeness), readability (clarity), and 
optimism (reporting balance). As robustness checks, a Heckman selection model and 
instrumental variable (IV) regression models are employed to challenge the baseline 
results. The empirical results show that sustainability reports with external assurance 
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feature higher reporting scope, a less readable language, and a less optimistic tone. 
These baseline results are robust to potential influences of sample selection and self-
selection of the firms. The manuscript contributes to the understanding of how external 
assurance is associated with report transparency. Further, it is the first study to examine 
the association of external sustainability assurance with reporting optimism. 
Manuscript B is co-authored with Dr. Carl W. Weuster, Sébastien Jost, and Dr. 
Sophie Winter. It has been presented and discussed at various seminars at HHL Leipzig 
Graduate School of Management (2018 and 2019). The manuscript is published as HHL 
Working Paper No. 182 and can be accessed at: https://d-nb.info/1223943593/34. 
Furthermore, a German version is published in the journal Die Wirtschaftsprüfung – 
WPg (VHB: C), Issue 21/2020. In addition to the co-authors listed above, the German 
version published in Die Wirtschaftsprüfung – WPg is additionally co-authored with 
Prof. Dr. Henning Zülch. 
 
1.4.3 Does Corporate Social Responsibility Impact Mergers & Acquisitions 
Premia? New International Evidence (Manuscript C) 
Despite the expanding number of studies, the financial consequences of sustainability 
continue to be a source of debate. Most research are based on two conflicting 
viewpoints: the stakeholder theory (Freeman, 1984; Porter & Kramer, 2006) and the 
shareholder theory (Friedman, 1970). While stakeholder theory claims that 
sustainability leads to future economic benefits, the latter sees sustainability as 
inefficient resource usage and hence as a cost to shareholders. M&A provide an 
interesting context in which to examine this topic further, as M&A agreements are 
among the most important business investment decisions (K. Cho et al., 2021; Deng et 
al., 2013; Tampakoudis & Anagnostopoulou, 2020) and they provide new insights into 
a certain kind of investor other than the primarily focused marginal investors (Chen & 
Gavious, 2015; Gomes, 2018). 
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The purpose of manuscript C is to examine the impact of sustainability on M&A 
premia from both acquirers’ and targets’ perspectives and reopen the debate in M&A on 
shareholder versus stakeholder theory. For this empirical investigation, an international 
sample of 1,598 transactions for the acquirers’ perspective and 449 deals for the targets’ 
perspective is used. Deals are considered if conducted between the years 2003 and 2018. 
For the analysis, M&A premia are regressed on sustainability factors, such as 
environmental or social performance. A Heckman selection model and an endogeneity 
test are used to enhance the robustness of empirical analysis. The specific research 
question of this study is whether sustainability influences M&A premia. This issue has 
been discussed only by a limited number of studies which result in divergent results. 
The main findings are that (1) for both acquirers and targets, no significant link between 
sustainability performance and M&A premia is found, and (2) the interaction of 
acquirers’ (country and corporate) governance quality and sustainability negatively 
impacts M&A premia. As a result, the link between sustainability and M&A premia may 
be more complex than predicted, and the shareholder or stakeholder theory alone cannot 
fully explain it (Yen & André, 2019). 
Manuscript C is co-authored with Sébastien Jost, Saskia Erben, and Prof. Dr. Henning 
Zülch. It has been presented and discussed at various seminars at HHL Leipzig Graduate 
School of Management (2019 and 2020). The manuscript has been accepted for 
publication and is forthcoming in the journal Finance Research Letters (VHB: B) and 
can be accessed at: https://doi.org/10.1016/j.frl.2021.102237. 
 
1.4.4 The Use and Determinants of Online Financial Reports in Europe – An 
Empirical Investigation of Listed Firms (Manuscript D) 
In line with the Transparency Directive (Directive 2004/109/EC), the European 
Commission (EC) wants to improve transparency on the European capital market by 
mandating the adoption of the digital financial reporting formats HTML and XBRL. The 
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objective of the Transparency Directive is “namely to ensure investor confidence 
through equivalent transparency throughout the Community and thereby to complete the 
internal market (…)” (European Union, 2004). 
The HTML format has several advantages for human readability, including ease of 
use (and editing), compatibility with all web browsers and screen devices, search engine 
friendliness, and interactive in terms of hyperlink integration (potentially lowering 
search costs), and multimedia content integration (e.g., photo, audio, video). In this 
context, the literature exemplifies the benefits of IFR, which include effective and 
efficient global distribution of financial information (among others). As a result, from 
both a practical and an academic standpoint, the HTML format has become an essential 
technology in the area of financial reporting. The term “online financial report” (OFR) 
refers to a financial report prepared in line with the specific accounting system (i.e. the 
IFRS in the European context). However, even in recent research, the advantages and 
disadvantages of adopting OFR have been largely ignored. A few studies evidence the 
increasing relevance of the technology and rising coverage of firms that use OFR. 
Since there is no quantitative empirical research concerning the question of what 
determines the voluntary use of OFR by European listed firms, we identify a 
corresponding research gap in the literature. This gap in the literature is relatively 
surprising because both costs and benefits of OFR can vary widely between firms. 
Therefore, it is worthwhile to investigate the determinants of OFR dissemination, e.g., 
firm-level differences in ownership structure, capital structure, or simply the size of the 
firm. Manuscript D aims at filling this gap in the literature regarding the determinants 
of standardized financial reports in accordance with IFRS published in HTML format, 
i.e. OFR. The design of the study specifically focuses on the voluntary setting before 
the ESEF regulation (which is effective for fiscal years starting on or after January 1, 
2020). Therefore, the sample of this manuscript comprises European blue-chip firms 
observed over the period from 2014 to 2019. For the empirical analysis, descriptive data 
analysis of OFR usage across Europe is used and complemented by regression analysis 
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of the dichotomous dependent variable measuring the presence of an online financial 
report. In addition, a Heckman selection model is employed to consider a potential 
sample selection bias. The results show a low coverage on the use of OFR (about 20% 
of observations use OFR). Additionally, it is shown in regression analysis that the 
decision for using an OFR is negatively driven by firm leverage and ownership 
concentration. The study is the first to use an international sample and several years of 
observation (compared to most prior studies that use cross-sectional data). Moreover, 
the largest firms are analyzed in the study. This is particularly relevant since this is the 
market segment where the voluntary adoption of new reporting technology usually 
happens first (Khlif & Souissi, 2010). Moreover, the manuscript contributes to the 
ongoing research on the digitalization of reporting. The findings have implications for 
future investigations and practice, especially for listed firms and their disclosure 
strategies. 
Manuscript D is co-authored with Hendrik Pieper and Prof. Dr. Henning Zülch. It is 
currently an unpublished manuscript. The manuscript has been submitted for publication 
to the International Journal of Accounting, Auditing and Performance Evaluation 
(VHB: C). 
 
1.4.5 Do Online Financial Reports Actually Improve the Information 
Environment? An Empirical Investigation of European Listed Firms 
(Manuscript E) 
Digital reporting is becoming more widespread in the ongoing practice of advanced 
financial reporting. The usage of standardized financial reports published in hypertext 
markup language (HTML) format, known as online financial reports, has become a key 
element of an integrated disclosure approach in recent years. The decision to publish an 
OFR is based on the costs and benefits, and its usefulness is debatable. However, there 
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is a lack of empirical evidence on the advantages and consequences of utilizing OFR as 
part of an integrated disclosure strategy. 
Therefore, manuscript E addresses this research gap and investigates the impact of 
OFR on the information environment of European listed firms. For the empirical 
analysis, European blue-chip firms are sampled over the period from 2014 until 2018. 
The analysis makes use of multiple regression analysis of analyst following and stock 
liquidity. A Heckman selection model (HSM) and instrumental variable (IV) regressions 
are employed to challenge the baseline models. The baseline findings support the 
perceived benefits of the increasing dissemination of OFR, i.e. higher analyst following 
and lower bid-ask spreads, in line with signaling theory. These findings are also 
supported by the HSM analysis. However, the findings are not robust to IV regression 
analysis and, therefore, are subject to self-selection by firms. In conclusion, the study 
does not show benefits of OFR from the viewpoint of analyst following and stock 
liquidity. Thus, the manuscript contributes to the ongoing discussion about the benefits 
of OFR. The findings are informative to stakeholders on the capital markets such as 
regulators, financial report preparers, financial analysts, and investors alike. 
Manuscript E is co-authored with Hendrik Pieper and Prof. Dr. Henning Zülch. The 
study has been presented in the Parallel Session at the EAA Virtual Congress 2021 (May 
2021). An earlier version of the project has been presented as poster presentation at the 
Trends in Accounting Research Conference (TARC) at Kiel University of Applied 
Sciences (2019) and received the EY Student Research Award (3rd) at TARC 2019. The 
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Purpose – The aim of this paper is to examine the effects of the European Non-
financial Reporting Directive (2014/95/EU) on firms’ sustainability reporting 
practices, especially reporting quantity (i.e. availability of information) and quality 
(i.e. comparability and credibility). 
Design/methodology/approach – To test the main hypotheses, the authors select 905 
treated firms from the EU28+2 countries for a difference-in-differences regression 
analysis of dependent variables from the Refinitiv ESG database. 
Findings – The results suggest that the Directive influences sustainability reporting 
quantity and quality. Treated firms provide around 4 percentage points more 
sustainability information (i.e. availability) than propensity score matched control 
firms and are 19 percent more likely to receive external assurance (i.e. credibility). 
However, we also find that the Directive is not the decisive factor in the adoption of 
GRI guidelines (i.e. comparability). 
Research limitations/implications – The analysis is restricted to large listed firms 
and does not account for small, mid-sized and private firms. Further, cross-cultural 
differences which influence sustainability reporting are controlled for but not 
investigated in detail. The authors derive several suggestions for future research 
related to the NFR Directive and its revision. 
Practical implications – The authors’ findings have practical implications for the 
future development of sustainability reporting in the EU and for other regulators 
considering the adoption of sustainability reporting. 
Originality/value – This study is the first to provide evidence on the NFR Directive’s 
reporting effects across multiple countries. It adds to the growing literature on the 
consequences of mandatory sustainability reporting. Additionally, this paper 
introduces a novel measurement approach sustainability information quantity that 
could benefit researchers. 
 
Keywords: Non-financial information, GRI, Assurance, Reporting quality, Reporting 
quantity, Corporate Sustainability Reporting Directive, Mandatory sustainability reporting. 
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EXTERNAL ASSURANCE AND TRANSPARENCY IN CSR REPORTING – EUROPEAN 
EVIDENCE 
Carl W. Weuster a*, Philipp Ottenstein a, Sébastien Jost a, Sophie Winter a 
 
Abstract 
The spread of CSR reporting is accompanied by an increase of external assurance. Firms 
are employing assurance to signal the credibility of their CSR reports towards 
stakeholders and improve their reputation. Whether this practice is socially and 
economically beneficial remains up for debate. The research question of this paper 
concerns whether external assurance is associated with transparency in CSR reports. A 
panel data model is used to investigate the empirical relationship of external assurance 
and three indicators of transparency: reporting scope as an indicator for completeness, 
readability as an indicator for clarity and optimism as an indicator for reporting balance, 
with the latter two proxies derived from text analysis. 
We find an ambiguous relationship between external assurance and reporting 
transparency: External assurance is positively related to reporting scope and negatively 
to optimism and readability. This study adds to the scarce literature on external 
assurance for CSR reporting. We contribute one of the first investigations on how 
external assurance relates to linguistic aspects of CSR reporting transparency. 
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DOES CORPORATE SOCIAL RESPONSIBILITY IMPACT MERGERS & 
ACQUISITION PREMIA? NEW INTERNATIONAL EVIDENCE 
Sébastien Jost a*, Saskia Erben a, Philipp Ottenstein a, Henning Zülch a 
 
Abstract 
The goal of this paper is to examine the impact of CSR on M&A premia from both 
acquirers’ and targets’ perspectives. Using an international sample of 1,598 transactions 
for the acquirers’ perspective and 449 deals for the targets’ perspective conducted 
between 2003 and 2018, we find that neither acquirers’ nor targets’ CSR performance 
alone does significantly impact M&A premia. However, we find that the interaction of 
the acquirers’ governance quality and CSR performance negatively affects acquisition 
premia. This study provides new empirical evidence and supports the notion of Yen and 
André (2019) that the relationship between CSR and M&A premia is more complex than 
expected and cannot be fully explained by the shareholder or stakeholder theory alone. 
 
Keywords: Corporate social responsibility; Mergers and acquisitions; Takeover premium; 
Corporate Governance. 
JEL classification: G30; G34, M14. 
 
* Corresponding author, Email: sebastien.jost@hhl.de 
a Chair of Accounting and Auditing at HHL Leipzig Graduate School of Management, 
Leipzig, Germany. 
 
Acknowledgement: We thank Benjamin Hammer (Lancaster University), Julien Lachuer 
(Université de Rennes) and Carl W. Weuster (HHL Leipzig Graduate School of Management) 
for constructive comments and suggestions on an early stage of this project. Further, we thank 
the participants of the RIC Conference 2019 at HHL and the doctoral colloquia 2019 and 
2020 at HHL for their interesting questions that led to improvements. Further, we are grateful 
to Professor Jonathan Batten (Editor-in-Chief) and the two anonymous reviewers for their 






The Use and Determinants of Online Financial 








5.2 Theoretical Background and Hypothesis Development 
5.3 Empirical Model 
5.3.1 Data Collection and Sample 
5.3.2 Empirical Model and Variables Definitions 
5.4 Results 
5.4.1 Descriptive Statistics 
5.4.2 Multivariate Results 
5.4.3 Additional Analysis 
5.5 Conclusion 
5.6 Appendix to Manuscript D 
5.7 References  
 
40 
THE USE AND DETERMINANTS OF ONLINE FINANCIAL REPORTS IN EUROPE – 
AN EMPIRICAL INVESTIGATION OF LISTED FIRMS 
Hendrik Pieper a*, Philipp Ottenstein a, Henning Zülch a 
 
Abstract 
In December 2018, the European Commission published a regulation act for mandatory 
adoption of the digital financial reporting formats XBRL and HTML for European listed 
firms for financial years beginning on or after 2020, called European Single Electronic 
Format (ESEF). The results of prior qualitative and experimental studies already 
revealed the perceived benefits of disseminating financial information using the 
hypertext markup language. Additionally, quantitative studies also evidence the 
growing dissemination of voluntary HTML-formatted financial information, called 
internet financial reporting (IFR). However, there is a lack of empirical evidence on the 
determinants of standardized financial reports in accordance with IFRS that are 
voluntarily published in HTML format. In this study, we investigate the determinants of 
the decision to publish such online financial reports (OFR) for European listed firms. 
Observing European blue-chip firms over the period from 2014 to 2019, we find that 
the decision of using an OFR is adversely affected by firm leverage and ownership 
concentration. We do not find a significant relationship of OFR with cross-listings and 
firm size. Our findings contribute to the ongoing research on the digitalization of 
reporting and the dissemination of OFR. This study is the first to observe OFR usage 
within a sample of European countries over several years. Thus, it aims to improve our 
understanding of what determines OFR usage in an international context. Our findings 
may have practical implications for listed firms and their disclosure strategies. 
 
Keywords: online financial report; HTML; capital markets; determinants; ESEF; internet 
financial reporting. 
JEL classification: M41; G14. 
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5 The Use and Determinants of Online Financial Reports in Europe – An 
Empirical Investigation of Listed Firms 
5.1 Introduction 
The ongoing development of advanced technologies affects the future of the European 
capital market. To address this development and design the appropriate framework 
within the European Union (EU), the European Commission (EC) passed a regulation 
that requires European listed firms to issue their financial reports in a European Single 
Electronic Format (ESEF) for financial years beginning on or after 1 January 2020 
(European Union, 2013, 2019). The ESEF comprises a set of reporting requirements for 
listed firms formatting their financial reports based on the HTML- and XBRL-
technology. Through the mandatory use of this digital financial reporting format, the EC 
intends to increase transparency on the European capital market in accordance with the 
Transparency Directive (Directive 2004/109/EC). The objective of this Transparency 
Directive is "namely to ensure investor confidence through equivalent transparency 
throughout the Community and thereby to complete the internal market (…)" (European 
Union, 2004). 
One of the mandated ESEF digital financial reporting formats is the technology 
‘hypertext markup language’ (HTML). While the other technology within ESEF, 
extensible business reporting language (XBRL), is not commonly applied as a financial 
reporting channel in Europe and rather supports the machine readability of financial 
information (Enachi & Andone, 2015), HTML is already a very widespread distributed 
digital format even in the context of financial reporting and the basis for the human 
readability of internet websites (Deller et al., 1999; Larran & Giner, 2002; Spanos, 
2006). According to various internet sources, the HTML format has several benefits 
such as easy handling (use and editing), it is compatible with all web-browsers and 
screen devices, search engine friendly, and interactive in terms of integration of 
hyperlinks (which potentially reduces search costs), as well as multimedia content (e.g., 
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photo, audio, video). Compared to the portable document format (PDF), the HTML 
format is also smaller in memory space.3 Beyond the above-mentioned benefits of 
HTML, the extant literature on internet financial reporting (IFR), which ‘[…] refers to 
the use of the firms’ web sites to disseminate information about the financial 
performance of the corporations’ (Poon et al., 2003) has stated several benefits of 
disseminating financial information via the internet over the use of static media such as 
paper-based reports or PDF-files, which are primarily used to reproduce paper-based 
reports (Isenmann, 2004). In this context, the literature exemplarily states the following 
advantages of IFR such as effective and efficient worldwide dissemination of financial 
information, facilitation of broader and more global stakeholders, flexible presentation 
and space for more high volume of content, financial communication between preparer 
and user in a potentially dynamic and more direct way, intelligible fashion to users by 
the inclusion of technological and user-friendly tools (e.g. multimedia, hypertext links, 
interactive tools), facilitating information gathering process of the user through 
electronically manipulating and storing of different financial information formats (e.g. 
download function, spreadsheet-files inclusion, PDF-files, text-files), and cost-saving 
potentials compared to print-media (Ahmed et al., 2015; Cormier et al., 2009; Gajewski 
& Li, 2015; Pinto & Ng Picoto, 2016). Therefore, the HTML format has become an 
important technology in the context of financial reporting from a practical and a research 
perspective. More specifically, the term online financial report (OFR) is coined as 
financial report that is prepared according to the relevant accounting framework (i.e., 
IFRS in the European context). Further, an OFR is permanently available online, often 
as a ‘stand-alone’ website, and implemented in HTML format. We further elaborate on 
the notable differences in the term OFR and capabilities of its format (HTML) in section 
                                              






Empirical Model and Variables Definition and Appendix to Manuscript D. For examples 
of OFR, we refer to Appendix to Manuscript D. 
The benefits and costs of using online financial reports have hardly been discussed, 
even in recent studies. A few studies evidence the increasing importance and coverage 
of firms that use OFR. There are also several other studies that show a higher 
information quality and usefulness for the use of HTML in the context of financial 
reporting (Beattie & Pratt, 2003; Chatterjee & Hawkes, 2008; Ghani et al., 2009; Hodge 
& Pronk, 2006; Hoffmann et al., 2019; Ilias et al., 2015; Rowbottom & Lymer, 2010; 
Teo et al., 2003). As a consequence, financial report preparers have started to publish 
their complete financial reports on a single web page and therefore they find themselves 
within the third implementation phase identified by Hedlin (1999). Following this 
approach, the use of classic PDF-files is less advanced than OFR and therefore 
represents only the second implementation phase. In contrast to PDF or spreadsheets 
(e.g., excel-files), HTML-formatted financial reports own an individual uniform 
resource locator (URL), a specific page source, and contain special features such as 
hyperlinks, multimedia, and multi-device-monitoring. Although modern PDF-files can 
contain some hyperlinks-features (Isenmann, 2004), so-called interactive PDF, the 
capabilities of the HTML technology are far superior and contain all the above-
mentioned advantages of IFR. In Appendix to Manuscript D, we summarize the different 
specification of HTML- and PDF-formatted financial reports and their interaction 
capabilities. 
Until today, the use of the internet in general and of the format HTML is quite 
common in financial reporting. This technology is supposed to be a modern channel for 
stakeholder communication (FEE, 2015). According to Chatterjee and Hawkes (2008), 
around 7% of studied companies in New Zealand already have used OFR in 2004. A 
more recent study conducted by Loos-Neidhart et al. (2018) shows the increasing 
importance of OFR in the context of financial reporting. They observe the financial 
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reports of the 50 largest firms4 in Germany (and Switzerland) and find that about 53% 
(59%) of these firms voluntarily use OFR in 2017. In 2019, the fraction increased further 
to 55% (62%) (Loos-Neidhart et al., 2020). Therefore, this understanding of OFR is 
based on a phenomenon entering mainstream financial communications. In the US, OFR 
usage is very common, mainly induced by regulation. After the release of the electronic 
data gathering, analysis, and retrieval system (EDGAR) by the US securities and 
exchange commission (SEC) in 1984, the filing procedure in the US became 
electronical. In 1997, the SEC further eliminated all paper filings and in 2000, it started 
to oblige filers to submit their financial reports in HTML format. Two years later, the 
SEC expanded this regulation and even foreign firms listed on a US stock exchange then 
need to submit their annual filings (so-called 20-F reports) in the new electronic format. 
Therefore, foreign firms that decide to issue equity securities on a stock exchange in the 
US must file an annual 20-F report under to the regulation of the SEC, which 
corresponds a mandatory usage of OFR by that firm. 
Since there is no quantitative empirical research concerning the question of what 
determines the voluntary use of OFR by European listed firms, we identify a 
corresponding research gap in the literature. This gap in the literature is relatively 
surprising because both costs and benefits of OFR can vary widely between firms. 
Therefore, it is worthwhile to investigate the determinants of OFR dissemination, e.g., 
firm-level differences in ownership structure, capital structure, or simply the size of the 
firm. In section Theoretical Background and Hypothesis Development, we summarize 
existing literature, which analyses the determinants of the already mentioned IFR and 
XBRL usage. We therefore analyze the determinants of OFR usage in a voluntary 
setting. To test our hypotheses, we conduct multivariate statistical analysis using a 
sample of the largest listed European firms. Moreover, we conduct a Heckman selection 
approach to address concerns about potential sample selection bias and find that our 
                                              
4 In accordance with their respective market capitalization. 
 
45 
baseline findings are robust against different model variations and additional analyses 
(we refer to section Results). 
In line with several theoretical arguments and prior studies, our results suggest that 
the use of OFR is negatively related to firms’ financial leverage and ownership 
concentration. We find no significant relationship of OFR with cross-listings and firm 
size. Thus, our study adds results to the literature on online financial reporting from an 
international, European perspective. 
This study contributes to the ongoing research concerning digital financial reporting. 
While previous studies often focus on the content disseminated through the use of 
internet (Bonsón & Escobar, 2002; Craven & Marston, 1999; Ettredge et al., 2002; 
Trabelsi et al., 2008), we rather focus our research on the format. Therefore, our study 
fills the research gap of what determines the decision to use the advanced human 
readable OFR. Finally, our findings may have practical implications for listed firms and 
their disclosure strategies, especially with regards to new signaling opportunities, more 
balanced information policy across shareholder groups, and the possibility to attract new 
equity investors. 
 
5.2 Theoretical Background and Hypothesis Development 
The theoretical foundation of our research is generally based on agency theory (or 
‘principal-agent theory’), initially promoted by Jensen and Meckling (1976). This theory 
is popular in the field of financial reporting and, as described in the following, we adopt 
this theory in the context of our research topic. Although the agency theory is often 
stated in the context of content-specific research concerning corporate disclosure, even 
the format of financial reporting potentially could lead to a more effective and efficient 
exchange of financial information. The freely available financial information published 
by listed firms often cannot be fully utilized to uninformed investors, since their 
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information processing capacity is limited. Therefore, information processing costs can 
influence the incorporation of information (Sims, 2006). Information technologies, such 
as HTML, can lower such information processing costs (Dong et al., 2016). A more 
effective and efficient information exchange process would consequently lead to lower 
monitoring costs since the principal can obtain relevant information faster. According 
to Saleh and Roberts (2017), the use of the internet as reporting medium reduces agency 
costs. Further studies relate to this argument in the context of the financial reporting 
format choice (Marston & Polei, 2004; J. Z. Xiao et al., 2004). Other technologies such 
as XBRL lead to similar reductions in agency costs (Chen et al., 2018; Lai et al., 2015; 
Makni et al., 2018; Ragothaman, 2012; Shan et al., 2015). 
In the context of voluntary financial reporting practices, another relevant theory is 
signaling theory (Cotter et al., 2011; Shehata, 2013; Spence, 1973; Verrecchia, 1983). 
In this context, voluntary disclosure – above the legal requirements – is a signal for 
superior (reporting) performance and, as a consequence, improved information 
asymmetry (Shehata, 2013). Due to this signal of better information dissemination, 
voluntary disclosure leads to an improved basis for investment decisions. In line with 
the above-mentioned agency theory issues, the use of OFR signals superior performance 
of voluntary users. According to Aly et al. (2010) and Saleh and Roberts (2017), the 
voluntary use of financial reporting on the internet attracts more financial analysts 
following the firm and shows that the firm is ‘up-to-date’ regarding financial reporting. 
J. Z. Xiao et al. (2004) further extend application of the signaling theory from a 
disclosure-only-view (esp. content) to the choice of technology usage in financial 
reporting, i.e. the use of internet financial reports. Even the voluntary adoption of XBRL 
is a signal for improved financial reporting and the use for latest technology in order to 
facilitate the investors investment decision process (Kim et al., 2019; Muchlis et al., 
2019; Premuroso & Bhattacharya, 2008). 
A popular theoretical model in the context of the adoption of innovative technology 
is the technological organization and environment (TOE) model initially promoted by 
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DePietro et al. (1990). According to this model, three factors affect the adoption of 
technological innovation. First, technological factors such as availability and 
characteristics of the technology affect the adoption. Second, organizational factors such 
as formal and informal linking structures, communication processes, firm size, and slack 
play a material role. Third, industry characteristics and market structure, technology 
support infrastructure and government regulation as external task environment factors 
influence the adoption of innovation technologies. In the context of the adoption of 
advanced financial reporting formats, the TOE model is applied by several articles 
researching topics such as the implementation of enterprise resource planning (ERP) 
systems (Bradford et al., 2014; Ruivo et al., 2014), the use of IFR (Lihniash et al., 2019) 
and the adoption of XBRL (Henderson et al., 2012; Lakovic et al., 2019; Muchlis et al., 
2019; Rostami & Nayeri, 2015). 
Based on this theoretical background and prior literature on the determinants of the 
use of IFR as a financial reporting format (Aly et al., 2010; Bowrin, 2015; Fuertes-
Callén et al., 2014; Marston & Polei, 2004) and the voluntary adoption of XBRL (Boritz 
& Timoshenko, 2015; Callaghan & Nehmer, 2009; Muchlis et al., 2019), we analyze the 
relationship of the use of OFR and cross-listing status, financial leverage, firm size, and 
ownership concentration. These factors are defined as determinants (i.e., independent 
variables of interest), and the dependent variable is the use of OFR. 
Cross-Listing 
The listing status of a firm is related to its disclosure comprehensiveness. The 
decision for a cross-listing is motivated by a higher competition for investment funds 
and, therefore, potential lower capital costs for listed firms acquiring additional capital 
(Meek et al., 1995). Furthermore, the firms seek for more wide-spread marketing of 
products and a boost for its corporate image. A cross-listing can be national (e.g., listings 
in Barcelona and Madrid), but often, the stock exchange chosen for a cross-listing is in 
another country. Based on agency theory, additional (foreign) investors are more likely 
to monitor the management. Furthermore, cross-listed firms face additional disclosure 
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and transparency requirements to comply with foreign stock markets (Cooke, 1992). 
Therefore, the listing status is an important external factor to explain the firm’s 
disclosure policy to enhance the level of transparency (Raffournier, 1995; Wallace et 
al., 1994), for example, through the dissemination of financial information via OFR at 
lower cost compared to paper-based reports. In line with this notion, the TOE model 
explains the use of certain technologies by impacting environmental factors. External 
stakeholders, resulting from a cross-listing, could trigger the usage of OFR as a reporting 
channel to obtain a more cost saving and advanced analysis of financial information 
(Rostami & Nayeri, 2015; Ying et al., 2020).  
The majority of prior studies in the context of IFR as a reporting format show that 
cross-listing status is positively related to the presentation of financial information 
disseminated on the internet (Aly et al. 2010; Boubaker et al. 2011; Fuertes-Callén et al. 
2014; Marston and Polei 2004). In contrast, Bowrin (2015) finds no significant 
relationship between the usability of IFR and the foreign listing status. Taking together 
these results, we state the following hypothesis: 
H1: There is a positive relationship between the use of OFR and cross-listing. 
 
Financial Leverage 
Reduced agency costs (particularly monitoring costs) lead to an improved monitoring 
by lenders. Therefore, lenders are more willing to transfer capital to borrowers. Financial 
disclosure helps to mitigate the risks associated with issuance of high debt and to ensure 
the information need of debt lenders (Ferguson et al., 2002; Lang & Lundholm, 1993). 
The risk of default increases with more leverage. More appropriate disclosure is 
consequently demanded to assess the firm’s financial health. Specifically, more 
transparency allows creditors to better monitor the firm’s business performance and 
therefore to better assess the repayment obligations on time. 
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According to the findings of Yassin (2017) and J. Z. Xiao et al. (2004), financial 
leverage increases the likelihood of applying IFR as a reporting format. In contrast, 
according to Callaghan and Nehmer (2009), there is a negative relationship of financial 
leverage and the voluntary adoption of XBRL. Other studies done by Aly et al. (2010), 
Boubaker et al. (2011) and Fuertes-Callén et al. (2014) find no significant relationship 
of financial leverage and IFR as a reporting format. Similar results are shown in the 
context of voluntary adoption of XBRL (Boritz & Timoshenko, 2015; Muchlis et al., 
2019). Based on the theoretical arguments and mixed empirical results in the literature, 
we state the following undirected hypothesis: 
H2: There is a relationship between the use of OFR and financial leverage. 
Firm Size 
Large firms suffer more from information asymmetry problems and higher 
monitoring costs. Since large firms attract more investors, the demand for financial 
disclosure is rather high (McKinnon & Dalimunthe, 1993; Watts & Zimmerman, 1978). 
Furthermore, large firms are more likely to adapt IT to improve financial disclosure to 
meet this greater information demand. Thereby, they allow investors to make decisions 
more efficient (Z. Z. Xiao et al., 1996). According to the TOE model, firm size is an 
important organizational factor to adopt new technology (DePietro et al., 1990; Lihniash 
et al., 2019). 
A positive relationship between firm size and IFR as a reporting format is evidenced 
by prior research (Bollen et al., 2006; Boubaker et al., 2011; Bowrin, 2015; Fuertes-
Callén et al., 2014; Kelton & Yang, 2008; Serrano‐Cinca et al., 2007; J. Z. Xiao et al., 
2004; Yassin, 2017). Even in the context of the voluntary adoption of XBRL, Muchlis 
et al. (2019), Ragothaman (2012) and Callaghan and Nehmer (2009) arrive at similar 
results. In contrast, Marston and Polei (2004) and Aly et al. (2010) find no significant 
relationship of firm size and IFR as a reporting format. Based on the rich literature in 
favor of a positive relationship, we state the following hypothesis: 
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H3: There is a positive relationship between the use of OFR and the size of the 
firm. 
Ownership Concentration 
Large shareholders are more able to obtain private information than small 
shareholders, and the need for more disclosure is reduced (Mitchell et al., 1995; 
Schadewitz & Blevins, 1998). Therefore, when ownership is concentrated, less 
monitoring and, consequently, less public disclosure is demanded by shareholders. Vice 
versa, an ownership structure with a high portion of free float requires more disclosure 
to reduce agency costs and information asymmetry (Ho & Shun Wong, 2001). The less 
concentrated the ownership structure is, the more public disclosure is provided. 
Empirical studies done by Kelton and Yang (2008), Dolinšek et al. (2014) and 
Boubaker et al. (2011) show a negative [positive] relationship between ownership 
concentration [ownership spread and free float] and IFR as a reporting format. Another 
study done by Celik et al. (2006) does not document a significant relationship of 
ownership structure and IFR as a reporting format. Based on these results, we state the 
following hypothesis: 
H4: There is a negative relationship between the use of OFR and the ownership 
concentration of a firm. 
 
5.3 Empirical Model 
5.3.1 Data Collection and Sample 
Since the new ESEF regulation will affect listed firms in Europe, we focus our research 
on listed European firms. This enables a research setting in which OFR practices of 
listed European firms can be investigated before the ESEF mandate, i.e., in a voluntary 
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setting. Europe is one of the most relevant economic areas comprising the 3rd largest 
capital market in the world5. Our sample selection process consists of four steps (see 
Table 1). First, we select listed European firms from the S&P Euro, an index designed 
to be reflective of the Eurozone market (S&P Indices, 2019). We base our analysis on 
the index constituents list that encompasses 185 companies. The composition of the S&P 
Euro is provided by the Refinitiv Datastream (formerly Thomson Reuters Datastream) 
database. We exclude seven firms whose ordinary stocks and preferred stocks, 
retirement savings plan, or holding firm are included in the S&P Euro. In these cases, 
we identify two ISINs for one actual firm and exclude the ISIN of the non-ordinary share 
because of the absence of an OFR for the latter ISIN. Third, we exclude firms that 
mandatorily disseminate an OFR in the respective year due to mandatory reporting 
requirements induced by a US cross-listing. 
 Selection criteria Σ Unit 
1. S&P Euro: The 185 largest firms according to their market 
capitalization 
185 Firms 
2. Firms with two ISINs (regular share and preferred share or 
pension plans or holding corporation), where the latter is 
excluded for the absence of an HTML-report 
./. 7 Firms 
3. Subtotal 178 Firms 
4. Firms that mandatorily use OFR (i.e., firms that disseminate 
an OFR due to mandatory reporting induced by US stock 
exchange listing) 
./. 25 Firms 
5. Subtotal 153 Firms 
6. 6-year observation period (2014 through 2019) 918 Firm-year 
observations 
7. Reduction caused by missing data availability in Datastream 243 Firm-year 
observations 
8. Final sample included in main analyses 671 Firm-year 
observations 
Table 1: Sample Selection 
Source: Own illustration. 
                                              
5 Of all listed entities firms in the world, the firms comprising the most listed shares are located in 




In addition to cross-sectional analysis, we analyze the determinants of OFR over time. 
We thus analyze the sampled firms and their OFR practice over 6 years. Therefore, the 
data collection process includes the financial years 2014 to 2019. The year 2019 is the 
last year before the ESEF mandate. Finally, additional exclusions are caused by missing 
data for single firms or firm-year observations in Datastream. Overall, our final sample 
consists of 671 firm-year observations. We hand-collect the OFR from the firms’ 
website. In most cases, these reports are published within the investor relations website 
of the respective firm. We identify an OFR for a specific year according to its publication 
date. That means, for example, an OFR published in early 2017 comprises the financial 




Panel A: Country distribution 
Country Observations Percentage Cumulative 
1. France 228 33.98 33.98 
2. Germany 138 20.57 54.55 
3. Spain 83 12.37 66.92 
4. Italy 55 8.20 75.11 
5. Netherlands 45 6.71 81.82 
6. Finland 39 5.81 87.63 
7. Belgium 30 4.47 92.10 
8. Ireland 20 2.98 95.08 
9. Austria 14 2.09 97.17 
10. Portugal 10 1.49 98.66 
11. United Kingdom 5 0.75 99.40 
12. Luxembourg 4 0.60 100.00 
Total  671 100.00  
Panel B: Industry distribution 
Industry Observations Percentage Cumulative 
1. Industrials 148 22.06 22.06 
2. Financials 123 18.33 40.39 
3. Consumer Discretion 115 17.14 57.53 
4. Utilities 64 9.54 67.06 
5. Basic Materials 60 8.94 76.01 
6. Consumer Staples 33 4.92 80.92 
7. Technology 32 4.77 85.69 
8. Energy 30 4.47 90.16 
9. Health Care 26 3.87 94.04 
10. Real Estate 21 3.13 97.17 
11. Telecommunications 19 2.83 100.00 
Total  671 100.00  
Note: Country classifications are based on Refinitiv Datastream item GGISO. The one UK-based firm as 
shown in Panel A is RELX, which is included in the S&P Euro and classified as a UK-based firm by Refinitiv 
Datastream. 
Industry classifications are based on the INDM2 industry classification by Refinitiv Datastream. 
Table 2: Country and Industry Distributions in the Sample 
Source: Own illustration. 
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5.3.2 Empirical Model and Variables Definition 
We use regression analysis to test hypotheses H1-H4. Since our dependent variable 
HTML is dichotomous, we use logit regression. We state the following equation: 
𝐻𝑇𝑀𝐿𝑖,𝑡 = β0 + β1 ∗ 𝑋𝐿𝐼𝑆𝑇𝐼𝑁𝐺𝑖,𝑡−1 + β2 ∗ 𝐿𝐸𝑉𝐸𝑅𝐴𝐺𝐸𝑖,𝑡−1 +
                   β3 ∗  𝑆𝐼𝑍𝐸𝑖,𝑡−1 + β4 ∗  𝑂𝑊𝑁𝐸𝑅𝑆𝐻𝐼𝑃𝑖,𝑡−1 + βk ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖,𝑡−1 +
                   𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑠 + 𝜀𝑖,𝑡                    (1) 
The regression is run with robust standard errors. Since the regression coefficients in 
a logit context are hardly interpretable, we estimate the average marginal effects for our 
variables of interest and report them next to the logit coefficients (Table 5 and Table 6). 
The estimation of the marginal effect follows the corresponding logit regression model. 
This method allows us to estimate the marginal effect of any independent variable on 
the predicted probability of the usage of OFR (Wooldridge, 2013). 
Our dependent variable to capture OFR is HTML, which is a dichotomous variable 
being one if the firm publishes an OFR, and zero otherwise. This categorization of OFR 
and the respective distinction to other digital financial reporting formats such as PDF is 
not trivially defined by the literature. Since there is no existing database providing 
information about firms disseminating OFR, this information is hand-collected. We 
define an OFR as a financial report that is available on the internet as a stand-alone 
digital medium (not included in within the general company website or investor relations 
website), and other than the annual financial report in PDF-format or (parts of it) as a 
spreadsheet (e.g., an excel file). To specify this criterion, we only focus on digital 
financial reports that contain a specific page source. Since the HTML format describes 
a programming language, all OFR need to comprise such a page source. In contrast, a 
PDF-formatted report does not contain such a source code, even if the report is presented 
in a web-browser. Another indication of the appropriate selection of digital financial 
reports as OFR is the ending of the respective URL of the OFR’s webpage. In those 
cases, the URL contains the ending ‘.htm’ or ‘.html’. In contrast, the URL of a PDF-
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formatted report that is presented in a web-browser usually contains the ending ‘.pdf’. 
Moreover, in most cases the respective URL of the webpages further includes the 
wording ‘report’ or a respective abbreviation of ‘annual report’ such as ‘AR’ - a criterion 
that we use to validate the categorization of the format. In addition to the specific digital 
format, that we summarize in section Appendix to Manuscript D, we also consider 
content specific attributes. For comparability purposes, we only select online reports as 
an OFR that comprise financial statements prepared in accordance with IFRS, which is 
the mandatory financial reporting standards set for listed firms in the EU. The identified 
online reports further need to comprise at least a HTML-formatted balance sheet and an 
income statement to qualify as OFR. Please find the examples enclosed in section 
Appendix to Manuscript D that exemplarily illustrate the human readable view, the page 
source, the URL, and the compliance to IFRS as part of the notes of the OFR of Deutsche 
Telekom AG for FY 2018. 
We measure our variable of interest XLISTING as the number of listings, derived 
from Datastream Item WC05427. This item lists all stock exchanges the firm is traded 
on. Following Debreceny et al. (2002), we additionally measure capital market 
orientation by a dichotomous variable which is one if the company has a foreign listing, 
and zero otherwise. We yield results that are qualitatively similar to our baseline results 
(untabulated). We calculate LEVERAGE as the ratio of total liabilities (WC03351) to 
common shareholders’ equity (WC03501), a measure in line with prior research done 
by Debreceny et al. (2002), Hanifa and Rashid (2005), Bollen et al. (2006), and Aqel 
(2014). Following Ashbaugh et al. (1999), Aly et al. (2010), Khasharmeh and Desoky 
(2013), and Aqel (2014), we measure firm Size as the natural logarithm of total balance 
sheet assets in USD (WC07230). Lastly, our proxy for ownership concentration is 
OWNERSHIP, measured by the percentage of closely held shares (WC08021). This 
item represents the shares held by insiders, among other including shares held by 
officers, directors and their immediate families, or shares held by individuals who hold 
more than 5% or more of the outstanding shares. This measurement is similar to the 
measurement employed by Oyelere et al. (2003). Like Pirchegger and Wagenhofer 
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(1999), we use the percentage of free float shares of all outstanding shares as an 
additional, inverse measure for ownership concentration and yield similar results 
(untabulated). 
We further include six control variables. First, we control for firm GROWTH. 
Following Debreceny et al. (2002), we measure firm growth as the market value of 
common equity divided by book value of common equity (item: MTBV). Our second 
control variable is PROFITABILITY. Prior research done by Aly et al. (2010) shows a 
positive impact of profitability on IFR as a reporting format. Muchlis et al. (2019) and 
Boritz and Timoshenko (2015) show similar results in the context of the voluntary 
adoption of XBRL. Based on the research done by Hanifa and Rashid (2005), we 
measure profitability as the return on assets (ROA; WC08326). Third, we control for 
ANALYSTCOV as a proxy for information asymmetry. Prior research done by Boritz 
and Timoshenko (2015) shows no significant impact of the number of analysts following 
on the voluntary adoption of XBRL. As noted in the meta-analysis by Khlif and Souissi 
(2010), the direction of causality between corporate disclosure and analyst coverage is 
disputed and the evidence on this matter is mixed. Thus, the variable is included to 
control for potential influences, but it is not a variable of interest here. We measure 
analyst coverage as the number of all analysts following the firm, as given by I/B/E/S 
item EPS1NET, defined as the total number of estimates associated with the FY1 
forecast. Fourth, we include CASHTOASSETS as a proxy for balance sheet liquidity. 
Prior research in the field of IFR as a reporting format shows a negative impact of firm 
liquidity (Omran and Ramdhony 2016). Following Oyelere et al. (2003), we measure 
firm liquidity as the ratio of cash and short-term investments (WC02001) to total balance 
sheet assets (WC02999). Fifth, we control for the belonginess of the firm to HIGHTECH 
industries. Our proxy for HIGHTECH is a dichotomous variable which is one if the firm 
belongs to one of the high technology industries described by Kile and Phillips (2009) 
(Table 5, p. 48), and zero otherwise. We identify the firm’s industry by its three-digit 
SIC industry code (WC07021) in order to match the firm to the respective Kile and 
Phillips (2009) HIGHTECH industry. Sixth and finally, FINANCIAL is a dichotomous 
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variable which is one if the firm is a financial firm, and zero otherwise (Hanifa & Rashid, 
2005). We derive the information about whether a firm is a financial firm from the 
respective Datastream industry definition (INDM2). According to this industry 
definition, financial firms are, among others, banks, insurance firms, and financial 
service firms. In the full model (3) (see Table 5) we include fixed-effects for all eleven 
industries, whereas one industry-dummy is omitted for the model estimation. The list of 
industries is shown in Table 2 (Panel B). 
 
5.4 Results 
5.4.1 Descriptive Statistics 
The 671 observations of our final sample are distributed among twelve European 
countries, as shown in Table 2 (Panel A). French and German firms represent around 
55 % of observations, which is in line with the economic significance of these countries 
and their capital markets within Europe. The sample comprises firms from a broad range 
of industries (eleven industries in total; see Table 2, Panel B). In line with our 
expectations, industrial firms account for the largest fraction of firms within our sample. 
In addition, ‘smaller’ industries which traditionally have more consolidated (or even 
oligopolistic) structures are also represented with fewer firms, e.g., energy or 
telecommunications. Table 3 summarizes the descriptive statistics for our dependent 
variables, independent variables of interest, and control variables. As shown in the table, 
the mean value for HTML is 0.186, indicating that 18.6 % of all firm-year observations 




Variable N M SD Min P25 P75 Max 
1. HTML 671 0.186 0.390 0.000 0.000 0.000 1.000 
2. XLISTING 671 1.987 1.737 1.000 1.000 2.000 9.000 
3. LEVERAGE 671 463.63 601.09 -409.90 121.82 435.94 2835.68 
4. SIZE 671 17.510 1.463 14.696 16.385 18.306 21.375 
5. OWNERSHIP 671 22.75 20.98 0.00 4.07 36.69 82.39 
6. GROWTH 671 2.43 1.87 -2.77 1.16 3.24 10.01 
7. PROFITABILITY 671 4.91 4.07 -2.86 1.99 6.83 20.450 
8. ANALYSTCOV 671 22.16 5.87 5.00 18.00 26.00 36.00 
9. CASHTOASSETS 671 11.342 8.696 0.321 5.770 14.183 45.138 
Note: This table summarizes dependent and independent variables for firms in the sample. The final sample 
included in the main analyses covers 671 firm-year observations in 12 countries during the period from 2014 
to 2019. The number of observations, mean, standard deviation, minimum, values at the 25th percentile (i.e. 
lower quartile), and values at 75th percentile (i.e. upper quartile), and maximum are shown for each variable. 
Firm-level data are hand-collected (1.), obtained from Refinitiv Datastream (2.-7., 9.), and I/B/E/S (8.) 
databases. All metric variables are winsorized at their 1st and 99th percentiles. 
Table 3: Descriptive Statistics of Dependent and Independent Variables 
Source: Own illustration. 
Figure 2 shows the development of HTML over time. In line with prior findings in 
the context of IFR, the voluntary usage of OFR is increasing among our sample of 
European blue-chip firms. In fact, the number of firms using OFR has nearly doubled 
from 18 firms in 2014 to 32 firms in 2019, noticing a peak in 2018 (36 firms). The 
relative number of OFR among the 185 largest European firms has increased from 9.7% 




Figure 2: The Usage of Online Financial Reports over the Observation Period 
Source: Own illustration. 
 
The average firm is listed on two stock exchanges, is highly levered (around 463 % 
total liabilities to common shareholders’ equity, at book values), and 23 % of its shares 
are closely held. In addition, the average firm is profitable with a ROA of around 4.9 %, 
it is covered by 22 analysts, and has considerable growth prospects, indicated by a 
market-to-book ratio of 2.4. Further, pairwise parametric (Pearson) and nonparametric 
(Spearman) correlations are shown in Table 4. Although we finally decide about the 
rejection of our research hypotheses H1 through H4 with the help of the multiple 
regression analysis, we find some preliminary support for the hypothesized relationship 
of HTML and OWNERSHIP (H4). The respective nonparametric correlation coefficient 



















































1. HTML 1 -.003 .008 .059* -.124*** -.089** .004 .022 -.025 
2. XLISTING .067* 1 .071** .262*** -.069** -.202*** -.132*** .191*** -.105*** 
3. LEVERAGE .007 .110*** 1 .619*** .004 -.269*** -.655*** .064* .089** 
4. SIZE .063* .278*** .743*** 1 .047 -.575*** .595*** .317*** -.113*** 
5. OWNERSHIP -.125*** -.132*** -.055 .026 1 .106*** -.026 -.027 .051 
6. GROWTH -.126*** -.158*** -.202*** -.454*** .154*** 1 .593*** .038 .185*** 
7. PROFITABILITY -.023 -.157*** -.499*** -.543*** .088** .556*** 1 -.001 .011 
8. ANALYSTCOV -.004 .115*** .149*** .292*** .054 .084** .012 1 .012 
9. CASHTOASSETS .001 -.081** .062 -.220*** .078** .295*** .293*** .010 1 
Note: Parametric Pearson’s r correlations are reported below the diagonal. Nonparametric Spearman’s rs correlations are reported above the diagonal. All metric 
variables are winsorized at their 1st and 99th percentiles. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
Table 4: Pairwise Pearson and Spearman Correlations 




5.4.2 Multivariate Analysis 
Table 5 shows our baseline results derived from logit regression analysis performed on 
the final sample. All regression models are overall statistically significant, as 
represented by the χ²-statistics (p < .01). The average variance inflation factor (VIF) for 
our main model (3) is reasonably low (below the threshold of 5), indicating that 
multicollinearity does not harm our findings (Dolinšek et al., 2014; Field, 2005). The 
Pseudo-R² value for the full model (3) corresponds that of a similar analysis presented 
by Boubaker et al. (2011). 
The first variable of interest is XLISTING. Its analysis is primarily motivated by 
agency theory and the TOE model, which lead to the prediction of a positive relationship 
with OFR. The empirical coefficient estimates are positive (as stated in H1) but 
statistically insignificant in the main model (3). Only in model (2) without fixed effects, 
the coefficient of XLISTING is significant (p < .05). Similar to Bowrin (2015), we find 
mixed results on the relationship between OFR and cross-listing overall. Therefore, 
hypothesis H1 is rejected. A possible explanation for this could be that an additional 
cross-listing may not be relevant in the context of our sample, which consists of mature 
blue-chip firms with an average of two listings (see Table 3). Additionally, the 
difference of XLISTING’s coefficients in models (2) and (3) might be caused by 
differences between the capital markets of the investigated countries. 
Hypothesis H2 is concerned with financial leverage (LEVERAGE) and is stated as 
an undirected hypothesis. The estimation results feature negative and significant 
coefficients (p < .05) in model (3). Overall, the results for LEVERAGE show a negative 
relationship – like Callaghan and Nehmer (2009) who document this relationship in the 
context of voluntary XBRL adoption. This finding is consistent across a variety of 
regression model specifications (Table 5 and Table 6). Likewise, the results of average 
marginal effects analysis provide support for hypothesis H2, as illustrated by the 
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significantly negative marginal effects for the full sample (p < .05). Taken together, our 
results support hypothesis H2. 
Next, we examine the relationship of SIZE and HTML (H3). We predict a positive 
relationship, mainly based on agency theory – large firms suffer more from information 
asymmetry problems and face higher demand for timely, high-quality, and multiple 
channel public disclosure of financial information. Turning towards the empirical 
results, both the logit coefficient and the marginal effect are significant in model (1), but 
this relationship does not hold when controlling for additional variables and fixed effects 
in models (2) and (3). In line with prior studies done by Marston and Polei (2004) and 
Aly et al. (2010), we document a mixed relationship of SIZE and HTML and, therefore, 
reject H3. A possible explanation for this could be our sample composition. Since our 
sample comprises the largest listed European firms, we expect that all sampled firms are 
faced with high demand for disclosure. In such a context, size may not be relevant as a 
discriminating factor behind OFR usage within this sample of blue-chip firms. 
Lastly, ownership concentration (OWNERSHIP) is investigated as a potential 
influencing factor of OFR usage (H4). Based on the argument that large shareholders 
are better able to obtain private information than small shareholders, reducing the need 
for more disclosure, we predict a negative relationship between OWNERSHIP and 
HTML. Both the regression coefficients and the average marginal effects are negative 
and significant (p < .05). Therefore, the results support hypothesis H4. When ownership 
is concentrated, less public disclosure is demanded by shareholders. This finding 
corresponds with prior literature (Boubaker et al., 2011; Dolinšek et al., 2014; Kelton & 
Yang, 2008; Oyelere et al., 2003; Pirchegger & Wagenhofer, 1999). While the marginal 
effect is statistically significant, its magnitude is small. The marginal effect of -0.002 
suggests that an increase of closely held shares by ten percentage points would – ceteris 
paribus – decrease the likelihood of using OFR by only two percent. 
Finally, the sign directions of our control variables’ coefficient estimates are overall 
in line with the expectations derived from prior literature. Most coefficient estimates are 
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statistically insignificant, with the noteworthy exception of ANALYSTCOV. Its 
negative relationship with HTML is documented in Table 5. In the full model (3), 
ANALYSTCOV features negative coefficients (p < .05). This could point at a 
substitutional relationship between strong analyst following and the usage of OFR. The 
marginal effect is significant (p < .05), but its magnitude appears small. In other words, 
the marginal effect of -0.009 suggests that a considerable increase of ten analysts would 
– ceteris paribus – decrease the likelihood of using OFR by nine percent. 
 
5.4.3 Additional Analysis 
Since we use a subset of the S&P Euro as the starting point of our sample selection, our 
sample is non-randomly selected. To mitigate concerns that our baseline findings may 
be subject to sample selection bias, we employ the Heckman (1979) two-step approach. 
Like in prior literature (Dong et al., 2016; Kaya & Pronobis, 2016; Steinmeier & Stich, 
2019; Trabelsi et al., 2008), this approach is used to control for a potential selection bias. 
Since our sample consists of the largest listed European firms, firm size would be the 




Dependent variable HTML 
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Constant Term Yes Yes Yes 
Industry Fixed Effects No No Yes 
Country Fixed Effects No No Yes 
Year Fixed Effects No No Yes 









Pseudo R² .033 .083 .200 
Average VIF† 1.79 1.53 1.90 
Note: Logit regressions are run with robust standard errors. All regressions include a constant term. 
Standard errors are reported in brackets below each regression coefficient. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
†VIF: Variance inflation factor. 
Table 5: Determinants of OFR Usage, Baseline Regression Results 
Source: Own illustration. 
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In the first step, we estimate the probit regression model (see equation (2)) for all 
firms from all European countries by using the Worldscope company lists (retrieved 
from Refinitiv Datastream)6. Naturally, this broader sample of firms includes all firms 
of the final sample included in our major analyses and an additional 6,872 firms with 
available market capitalization (after exclusion of non-European ISINs). The choice of 
this broader sample helps to alleviate the concern of non-random sample selection since 
it is not only based on the Eurozone but includes firms from other European developed 
countries with different currencies than the Euro. For example, it also includes firms 
from Denmark, Sweden, Switzerland, and the UK. The probit regression equation is: 
P(𝐼𝑁𝐶𝐿i = 1) =  𝜙 (β0 + β1 𝐿𝑁𝑀𝐴𝑅𝐾𝐸𝑇𝐶𝐴𝑃i + ui)                (2) 
where INCLi is a dichotomous variable that indicates whether a firm is included in 
the final sample (see Table 2). Further, the natural logarithm of market capitalization in 
US dollars (LNMARKETCAPi) is used as independent variable in the model. Since the 
sampling was based on the S&P Euro Index in June 2018, the data for 
LNMARKETCAPi also refer to June 2018. Based on equation (2), we obtain the inverse 
Mills’ ratio (IMR). The IMR is used to construct a selection bias control factor. 
 
  
                                              
6 These 39, geographically European, countries are: Austria, Belgium, Bosnia and Herzegovina, 
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Faroe Islands, Finland, France, Germany, 
Greece, Guernsey, Hungary, Iceland, Ireland, Isle of Man, Italy, Jersey, Latvia, Lithuania, 
Luxembourg, Malta, Montenegro, Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, 
Slovenia, Spain, Sweden, Switzerland, Ukraine, Macedonia, United Kingdom. 
 
66 
Dependent variable HTML 












































































Control variables       





























































Constant Term Yes Yes Yes 
Industry Fixed Effects No No Yes 
Country Fixed Effects No No Yes 
Year Fixed Effects No No Yes 









Pseudo R² .033 .085 .200 
Average VIF† 2.05 2.16 2.17 
Note: Logit regressions are run with robust standard errors. All regressions include a constant term. 
Standard errors are reported in brackets below each regression coefficient. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
†VIF: Variance inflation factor. 
Table 6: Determinants of OFR Usage, Heckman Selection Model with IMR 
Source: Own illustration. 
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In a second step, we include IMR as an additional independent variable into each 
baseline regression model to challenge our baseline results for the impact of potential 
sample selection bias (see Table 6 for Heckman-corrected model estimates (4) through 
(6)). Looking at the results, the coefficient on IMR is insignificant in all models. In 
addition, the coefficient estimates as well as marginal effects of the four variables of 
interest are similar to the baseline results and feature a similar level of statistical 
significance as the baseline results in Table 5. Taken together, the correction for 
potential sample selection bias using the Heckman two-step approach supports our 
baseline findings. We conclude our findings are not subject to sample selection bias. 
 
5.5 Conclusion 
The EU mandated digital financial reporting formats as basis for financial reporting 
within the European capital markets for financial years beginning on or after 2020. In 
addition to the mandatory adoption of XBRL, European listed firms therefore must 
publish their financial annual reports in HTML format. To test our hypotheses of the 
relationship between the use of OFR and several determinants, we use logit regression 
models including several control variables and different fixed-effects measures. We find 
that financial leverage and ownership concentration are negatively related with OFR 
usage. However, we find no significant relationship for the two examined determinants 
cross-listing and firm size. In an additional analysis with a Heckman selection model, 
we show that these findings are robust to confounding influences by a potential sample 
selection bias. 
Our findings contribute to the ongoing research on the digitalization of financial 
reporting and the dissemination of financial information via the internet (IFR). While 
prior research focus on an unstandardized web-based dissemination of financial 
information, this study analyses the usage of IFRS-reports in HTML format (OFR) 
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within a sample of European listed firms over several years. Thus, it aims to improve 
our understanding of what determines OFR usage in an international context rather on 
a format orientated view than a content-orientated view. Furthermore, we base our 
research on both disclosure (agency and signaling) and information technology theory 
(TOE model) to analyze the phenomenon of OFR. 
Our findings have practical implications for European listed firms and their disclosure 
strategies. The results show a low coverage on the use of OFR (about 20% over the 
observation period) within our sample (see also Data Collection and Sample). We see 
an unused signaling potential for listed firms that aim at differentiating their financial 
reporting capacities from other firms. Digitalization is still an ongoing megatrend that 
is further accelerated by the Covid-19-crisis. The relevance of digital financial reporting 
will likely increase in the upcoming years and therefore, listed firms could implement 
OFR to differentiate themselves from peer firms with the help of a format-based quality 
signal. Considering our multivariate results, leverage and ownership concentration are 
adverse factors for the use of OFR. Since creditors (e.g., banks) and blockholders can 
obtain private financial information, minority groups such as equity shareholders and 
free float shareholders need to rely on publicly disseminated financial information, for 
example information disseminated through OFR. To protect the interest of such minority 
shareholders, listed firms should be using a complete set of financial reporting channels 
including the use of OFR. In line with this notion, the weak use of OFR within more 
leveraged listed firms could also be caused by restrictive disclosure strategies due to 
problems arising from high debt. Thereby, the use of OFR as part of a complete set of 
faithful financial reporting channels could also attract potential new equity investors. 
However, our study faces some limitations. First, we focus on the determinants of 
OFR for large firms. There are further research opportunities on the determinants of 
internet financial reports for small and medium-sized firms. Second, we only focus on 
European firms. Future research should consider the determinants of digital financial 
reporting formats in other regions of the world. Comparable to the findings of Hunter 
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and Smith (2009), the use of OFR could help firms in emerging markets to attract 
investors that otherwise would not (or less likely) have considered them for their 
investment decision. Therefore, future research could address the usage of OFR by firms 
in less developed capital markets. Third, our definition of the dichotomous dependent 
variable is admittedly of broad nature, since there is neither an established standard nor 
a common definition in the literature of what exactly is an OFR. Further conceptual 
research is required for a more concise understanding and provision of a clear definition 
of OFR. Furthermore, future research could analyze the economic consequences of OFR 
usage, since prior research shows a positive impact of IFR on several liquidity and 
information environment measures (Bonsón & Escobar, 2006; Gajewski & Li, 2015; 
Keliwon et al., 2018). Future research could extend the field of OFR from a binary view 
(OFR vs. no OFR) to a more qualified analysis (high quality vs. low quality OFR) in 
terms of format-specific functionalities as used in quality scores by prior IFR research 
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Contains a specific URL with 
ending “.html”, that include the 
wording “report” or abbreviation of 
annual report such as “AR”; usually 
embedded in a separate website 
 
If web-browser support PDF 
readability, it contains URL with 
ending “.pdf”; usually embedded 




Contains a specific source code, in 
which the HTML-coding is 
embedded 
 
No specific source code embedded 
Search engine 
friendliness 
Advanced (even the content of 
website is searchable for search 
engines) 
 
Limited to the name of the file or 
the presented name of the link on 
the website 
Hyperlinks Possible to information of the same website (within) and external 
(between) websites 
 
Multimedia integration Typically, audio and video files, 
which can be played within the 
website, and integration of 
interactive analysis charts 
 
Only linkage to external audio or 
video files, not visible within the 
PDF-file 
Integration of further 
formats 
Typically, download of excel- or 
PDF-formatted financial statements 
possible 
 
Only linkage to external files 
which includes other formats 
Multi-device-
monitoring 
Typically fits to the frame of the 
device, which is very reader friendly 
 
Only zoom in and zoom out 
function, frame of PDF stays static 
Internal search Advanced, since search-results can 
be shown in the context of the 
different sections of the website 
 
Static, since only single words can 
be found or marked 
Customization options Individual report content structure 
and respective download; 
customized print of specific sections 
possible; multiple-language options 
 
Translation and customization of 
specific parts typically not 
provided by PDF-reader 
application or web-browser 
User and data 
analytics 
Typically, based on users IP-
address; a specific website section 
identifiable 
 
Requires web-browser that 
support PDF readability; only the 
whole PDF identifiable 
Table 7: Specification of OFR Compared to PDF-Formatted Reports 




Figure 3: Human Readable View of Deutsche Telekom AG’s OFR for FY 2018 Including the 
Specific URL 




Figure 4: Page Source of Deutsche Telekom AG’s OFR for FY 2018 Including Specific URL 






Figure 5: Content Specific Attributes of Deutsche Telekom AG’s OFR for FY 2018 
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Abstract 
Digital reporting is a growing phenomenon in the ongoing practice of advanced 
financial reporting. Over the past years, the dissemination of financial information via 
the internet has increased and the use of standardized financial reports that are 
published in HTML format, called online financial reports (OFR), has become an 
important part of an integrative disclosure strategy. Even the results of prior qualitative 
and quantitative studies already mentioned the perceived benefits of disseminating 
financial information using advanced financial reporting formats such as IFR and 
XBRL. However, there is a lack of empirical evidence on the benefits and 
consequence of using OFR as part of an integrative disclosure strategy. This study 
addresses this research gap and investigates the impact of OFR on the information 
environment of European listed firms. Our baseline findings support the perceived 
benefits of the increasing dissemination of OFR in line with signaling theory. 
However, these findings are subject to self-selection and are not robust to instrumental 
variable analysis. Overall, our findings are informative to different stakeholders on the 
capital markets such as financial report preparers and investors. 
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6 Do Online Financial Reports Actually Improve the Information Environment? 
An Empirical Investigation of European Listed Firms 
6.1 Introduction 
Digital reporting is a growing phenomenon in the ongoing practice of advanced financial 
reporting. Over the past years, the dissemination of financial information via the internet 
has increased and the use of standardized financial reports that are published in hypertext 
markup language (HTML) format, called online financial reports (OFR), has become an 
important part of an integrative disclosure strategy. Even in the context of future 
financial reporting in Europe, listed firms will be required to mandatorily adopt this 
format due to the European Single Electronic Format (ESEF) regulation (European 
Union, 2013, 2019). Following different internet sources this human readable format 
has several benefits such as easy handling (use and editing), it is compatible to all 
browsers and screen devices, it is search engine friendly, it is interactive in terms of 
integration of hyperlinks, which potentially reduces search costs, and multimedia 
content (e.g., photo, audio, video). Compared to PDF, the HTML format is also smaller 
in memory space.7 Until today, the use of the internet and of the format HTML is quite 
common in financial reporting. This technology is supposed to be a modern channel for 
stakeholder communication (FEE, 2015). All over the world, firms have published 
financial information via the internet. Based on this, financial report preparers have 
started to publish their complete financial reports on a single web page. In contrast to 
classic PDF-files or spreadsheets (e.g., excel-files), these OFR own an individual 
uniform resource locator (URL), a specific page source, and contain special features 
such as hyperlinks, multimedia, and multi-device-monitoring. According to Chatterjee 
and Hawkes (2008), around 7% of studied companies in New Zealand already have used 
OFR in 2004. A more recent study conducted by Loos-Neidhart et al. (2018) shows the 
                                              






importance of this format in the context of financial reporting. They observe the 
financial reports of the 50 largest firms8 in Germany (Switzerland) and conclude that 
about 53% (59%) of these firms voluntarily disseminate this format in 2017. 
In the USA, the use of OFR is more common. After the release of the electronic data 
gathering, analysis, and retrieval system (EDGAR) by the US securities and exchange 
commission (SEC) in 1984, the filing procedure in the USA became electronical. In 
1997, the SEC further eliminated all paper filings and in 2000 it started to push filers to 
submit their financial reports in HTML format. Two years later, the SEC expanded this 
regulation and even foreign firms listed on a US stock exchange then need to submit 
their annual filings (so-called 20-F reports) in the new electronic format. Therefore, 
foreign firms, such as a European firm, that decide to issue equity securities on a stock 
exchange in the United States must file an annual 20-F report under to the regulation of 
the SEC, which implies a mandatory use of the HTML format. 
The benefits and costs of the dissemination of OFR have been hardly discussed, even 
in studies from the last decade. On one hand, a few studies evidence the increasing 
importance and coverage of firms that use this digital financial reporting format. There 
are also several other studies that show a higher information quality and usefulness, if 
HTML is used in the context of financial reporting (we refer to section Literature Review 
and Hypothesis Development). On the other hand, there are a few studies that show 
contrary results. According to Hodge and Pronk (2006), professional investors prefer 
’traditional’ PDF-formatted financial statements over OFR, in contrast to 
nonprofessional investors who prefer OFR and focus more on the management 
discussion and analysis (MD&A) when making investment decisions. They also 
document that investment familiarity has implications of which format and information 
is preferred over the other. Other studies highlight a non-familiarity of different 
stakeholders (e.g. accountants, auditors) with this digital financial reporting format 
(Ghani et al., 2009; Ilias et al., 2015). Regarding the issue of the adoption of a new 
                                              
8 In accordance with their respective market capitalization. 
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technology as financial reporting format, several other studies focusing on internet 
financial reporting (IFR) and extensible business reporting language (XBRL), which 
will be another mandated format by ESEF in the EU, already conclude a positive impact 
of these digital financial reporting formats on the information environment. In the 
context of IFR, which ‘[…] refers to the use of the firms’ web sites to disseminate 
information about the financial performance of the corporations’ (Poon et al., 2003) a 
large number of qualitative (Ahmed et al., 2018; Basoglu & Hess, 2014; Dolinšek et al., 
2014) and quantitative studies9 (Aerts et al., 2007; Gajewski & Li, 2015; Trabelsi et al., 
2008) show an increased quality of financial information and consequently an improved 
information environment and a higher firm value. Even in the context of the (voluntary 
or mandatory) adoption of XBRL, several quantitative studies conclude a positive 
relationship between the adoption of the new digital financial reporting format and 
different information environment measures (Efendi et al., 2016; Geiger et al., 2014; Ra 
& Lee, 2018). 
To the best of our knowledge, there is no quantitative research concerning the 
question of how the information environment in the capital market is influenced by the 
digital financial reporting format HTML. We identify a corresponding research gap in 
the area of digital financial reporting. We therefore analyze the impact of OFR on firms’ 
information environment in both mandatory and voluntary settings. We conduct 
multivariate statistical analysis using a European sample with the 185 largest European 
listed firms. We conduct several robustness checks including a Heckman selection 
model to control for sample selection and instrumental variable regression analysis to 
examine potential self-selection of firms to disseminate OFR. Thus, we consider OFR 
as a reporting channel with signaling potential towards investors but with no measurable 
impact on the capital market side – namely in this study, analyst following and stock 
                                              
9 We define a study as a qualitative one, if it comprises field study (e.g., interviews) or survey 
methodology in accordance with classification by Oler et al. (2010). We define a study as a 




liquidity. This study contributes to the ongoing research concerning digital financial 
reporting formats. While prior studies often apply qualitative and experimental research 
on the topic of HTML, we extend this research by conducting empirical analyses on the 
consequences of the voluntary and mandatory use OFR in a European setting. Therefore, 
we link our analysis to existing empirical research in the context of IFR and XBRL. 
Finally, our findings may have practical implications on different stakeholders on the 
capital markets such as financial report preparers and investors. 
 
6.2 Theoretical Background 
The theoretical foundation of our research is generally based on agency theory (or 
principal-agent theory) promoted by Jensen and Meckling (1976). This theory is a 
frequently applied approach in the field of (internet) financial reporting and, thus, we 
adopt this approach in the context of our research topic. Principal-agent theory suggests 
that, if the goals of the principal (in our context usually the shareholder) and the agent 
(in our context usually the management) are in line, the agent will take decisions that 
intend to maximize the welfare of the principal. In case of divergent goals and self-
interest acting by the agent, a potential information asymmetry would lead to an adverse 
selection problem. This problem potentially decreases the principal’s ability to 
determine the agent’s best interests (e.g., personal earnings maximization, improved 
reputation). Possible issues that arise from the agent’s self-interest maximizing are 
among others excessive use of perquisites, asset misappropriation, and enhancement of 
salary. These problems consequently lead to costs for the principal (so-called agency 
costs) that result from the behavior of the agent. To mitigate agency costs, the principal 
would implement monitoring processes. Financial reporting is such an instrument and 
is intended to improve the information asymmetry between agent and principal by a 
standardized exchange of information. The mandatory adoption of financial reporting 
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regulation such as IFRS in the EU thus could improve the information asymmetry 
(Horton et al., 2013; Turki et al., 2017). 
Next to the content of information also the format of financial reporting potentially 
could lead to a more effective and efficient exchange of financial information. The freely 
available financial information published by listed firms often cannot be fully utilized 
to uninformed investors, since their information processing capacity is limited. 
Therefore, information processing costs can influence the incorporation of information 
(Sims, 2006). Information technologies could lower such information processing costs 
(Dong et al., 2016). The more effective and efficient information exchange process 
consequently leads to lower monitoring costs since the principal can obtain relevant 
information faster. According to Saleh and Roberts (2017), the use of the internet as 
reporting medium reduces the agency costs. Other technologies such as XBRL lead to 
similar reductions (Chen, Kim, et al., 2018; Lai et al., 2015; Makni et al., 2018; Shan et 
al., 2015). Therefore, it is questionable whether the use of OFR as a digital financial 
reporting format will influence the agency costs similarly. 
In the context of voluntary financial reporting practices, another relevant theory is 
signaling theory (Cotter et al., 2011; Shehata, 2013; Verrecchia, 1983). This theory is 
assumed to be a subcategory of the agency theory and further describes how agents 
could lower the information asymmetry to the principals. Based on the theoretical 
approach, initially promoted by Spence (1973), specific characteristics signal better 
performance of certain companies compared to other market participants. In the context 
of financial reporting, voluntary disclosure - above the legal requirements - is a signal 
for better reporting performance and improved information asymmetry (Shehata, 2013). 
Due to this signal of better information dissemination, voluntary disclosure leads to an 
improved basis for investments decisions for investors. In line with the above-mentioned 
agency theory issues, the voluntary adoption of digital financial reporting format signals 
superior performance of voluntary adopters. Following Saleh and Roberts (2017), the 
voluntary use of internet financial reporting (IFR) attracts analysts. Even the voluntary 
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adoption of XBRL as a signal for improved financial reporting is a benefit to investment 
decisions of potential investors (J.-B. Kim et al., 2019; Premuroso & Bhattacharya, 
2008). Following the signaling theory, we analyze the voluntary dissemination of 
HTML as financial reporting format as a signal of advanced financial reporting means 
and superior firm performance toward investors. 
 
6.3 Literature Review and Hypothesis Development 
The HTML format has become an important issue in the context of financial reporting 
from a practical and a research perspective. Few qualitative research articles about the 
use and benefits of IFR have been conducted in the 21st century. This research mainly 
focuses on the improvement of IFR on the quality of financial reporting according to the 
frameworks of IASB and FASB (Financial Accounting Standards Board, 2010; 
International Accounting Standard Board, 2010). In these frameworks, the quality of 
financial information is dependent on the qualitative characteristics of decision 
usefulness such as relevance, reliability, timeliness, and accessibility.  
According to Almilia and Budisusetyo (2017), Al-Htaybat et al. (2011), and Ilias et 
al. (2014) the accessibility of financial information is perceived to be higher when 
financial information is disseminated through the internet. Other research articles 
support the claim of a positive relationship of the use of IFR and the timeliness of 
financial information (Ahmed et al., 2018; Al-Htaybat et al., 2011; Almilia & 
Budisusetyo, 2017). According to the results of experimental studies conducted by 
Kelton and Pennington (2012) and Dull et al. (2003) non-professional investors from 
the USA agree to a more efficient use of IFR as a financial information medium due to 
technical features such as hyperlinks. Furthermore, the reliability and credibility are 
positive related to IFR following Dolinšek et al. (2014) and Almilia and Budisusetyo 
(2017). Additionally, Ilias et al. (2014) and Ahmed et al. (2018) conclude a higher 
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relevance, when the internet is used as a financial reporting tool. The studies done by 
Desoky (2010) and by Subramanian and Raja (2010) further support a positive 
perception on the usefulness of the internet as financial reporting channel. Lastly, all 
these aspects of improved data quality and increased usefulness lead to a decision-
supporting character of IFR (Al-Htaybat et al., 2011; Ilias et al., 2014). 
Other qualitative studies rather focus on the digital HTML format specifically. 
According to Teo et al. (2003), hypertext systems such as HTML result in greater user 
satisfaction, effectiveness, and efficiency. Even in the context of financial reporting, 
HTML is likely to improve data quality in terms of better timeliness, dissemination, and 
usefulness according to Ghani et al. (2009) and Chatterjee and Hawkes (2008). 
Complementary, Rowbottom and Lymer (2009), Hodge and Pronk (2006), and  Beattie 
and Pratt (2003) find that HTML is the most preferred format for users compared to 
PDF and spreadsheets in the Netherlands and UK. Also for Germany, OFR are the most 
frequently used source for financial information by investors and analysts compared to 
PDF or paper-based reports (Hoffmann et al., 2019). 
Following these reviewed research articles, the use of OFR is perceived to positively 
impact the quality of reported information in several regions worldwide. Consequently, 
the preferences for this digital financial reporting format have increased over time. In 
addition to the qualitative approaches already mentioned, there are several studies 
analyzing the effect of format specific attributes of IFR (e.g., presentation, usability, 
format) on information environment in terms of transparency and information 
asymmetry, and consequently on firm value. While existing IFR literature mainly 
supports a positive impact of IFR on transparency (Bagnoli et al., 2014; Hunter & Smith, 
2009; Lai et al., 2010), information asymmetry (Aerts et al., 2007; Gajewski & Li, 2015; 
Saleh & Roberts, 2017; Trabelsi et al., 2008), and firm value (Adityawarman & Khudri, 
2017; Mendes-Da-Silva et al., 2014; Sadalia et al., 2017) caused by a more accessible, 
timelier, and less costly way to disseminate financial information, the results based on 
a format-specific (e.g., presentation, usability, format) view on IFR show mixed results. 
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Following Gajewski and Li (2015), Ahmed et al. (2015), and Garay et al. (2013) the use 
of the internet as a financial reporting format positively impacts the information 
environment and firm value. Results obtained by Keliwon et al. (2018) and Saleh and 
Roberts (2017) show no significant relationship between these variables. 
Furthermore, another digital financial reporting format that also will be required by 
European firms in accordance with the ESEF regulation and which is already focused 
by several quantitative studies is XBRL. Like the IFR format-specific research, results 
on the benefits of voluntarily XBRL adoption are mixed. According to Hao et al. (2014), 
Lai et al. (2015), Kaya and Pronobis (2016), and Amin et al. (2018) the voluntary 
adoption of XBRL leads to an improved information asymmetry in terms of lower cost 
of capital, liquidity measures, and timeliness. In contrast to these findings, Geiger et al. 
(2014), Cormier et al. (2019), and (Hsieh & Bedard, 2018) find a negative or no 
relationship between the voluntary adoption of XBRL and information asymmetry. 
Overall, these reviewed articles show mixed results on the impact of the voluntary 
adoption of new digital formats applied in financial reporting on the information 
environment, such as format specific IFR and XBRL. Taking into consideration the 
perceived benefits of the digital financial reporting format HTML, we formulate the 
following hypothesis: 
H1: The voluntary use of OFR improves the information environment in Europe. 
In addition to the voluntary adoption of such technologies, we further need to consider 
the mandatory adoption of digital technologies in the context of financial reporting such 
as XBRL. In line with the findings of research in the context of format specific IFR and 
voluntary XBRL adoption, the results of the benefits of the mandatory XBRL adoption 
are mixed. Following quantitative analyses done by Ly (2012), Yoon et al. (2011), Liu 
and O'Farrell (2013), Peng et al. (2014), and Liu et al. (2017) the mandatory adoption 
of XBRL leads to an improved information environment in terms of improved 
information asymmetry, liquidity, and market efficiency measures. In contrast, studies 
 
95 
done by Blankespoor et al. (2014), Cong et al. (2014), Yen and Wang (2015), and Liu, 
Luo, et al. (2014) show a negative or no impact of the mandatory XBRL adoption and 
information environment. 
Considering the reviewed literature on HTML and IFR, we suggest a similar impact 
of OFR and therefore, we formulate our second hypothesis: 
H2: The mandatory use of OFR improves the information environment in Europe. 
Taken the reviewed literature together, we expect that the use of OFR, regardless of 
its voluntary or mandatory nature, positively impacts the European information 
environment. This finally leads to the formulation of our third hypothesis: 
H3: The use of OFR improves the information environment in Europe. 
 
6.4 Empirical Model 
6.4.1 Data Collection and Sample 
Since the use of OFR has increased over the past years and the new ESEF regulation 
will affect listed firms in Europe, we focus our research on European listed firms. 
Europe is one of the most important economic areas comprising the 3rd largest capital 
market in the world10. The European setting also primarily allows us to consider both 
the voluntary and mandatory use of OFR. Our sample selection process consists of three 
steps (see Table 8). First, we select listed European firms from the S&P Euro, an index 
designed to be reflective of the Eurozone market (S&P Indices, 2019). We base our 
analysis on the index constituents list as of June 2018 that encompasses 185 companies 
representing 12 different countries and six different industry affiliations (see Table 9). 
                                              
10 Of all listed entities firms in the world, the firms comprising the most listed shares are located in 




The composition of the S&P Euro is provided by the Refinitiv Datastream (formerly 
Thomson Reuters Datastream) database. We exclude six firms whose ordinary stocks 
and preferred stocks, retirement savings plan, or holding firm are included in the S&P 
Euro. In these cases, we identify two ISINs for one actual firm and exclude the ISIN of 
the non-ordinary share. Third, additional exclusions are caused by missing data for 
single firms or firm-year observations in Datastream. 
Step Selection criteria Σ Unit 
1. EURO STOXX 600 600 Firms 
2. The 185 largest firms according to their market 
capitalization 
./. 415 Firms 
3. Firms with two ISINs (regular share and preferred share or 
pension plans or holding corporation), where the latter is 
excluded for the absence of an HTML-report 
./. 6 Firms 
4. Subtotal 179 Firms 
5. 5-year observation period (2014 through 2018)   
6. Subtotal 895 Firm-year 
observations 
7. Reduction caused by missing data availability in 
Datastream (depending on model) 
224-328 Firm-year 
observations 
8. Final sample size (depending on model) 567-671 Firm-year 
observations 
Table 8: Panel Data Sample Identification 
Source: Own illustration. 
 
In addition to a cross sectional analysis, we further analyze the impact of OFR over 
time. We thus analyze the sampled firms and their OFR over 5 years. Therefore, the data 
collection process includes the financial years 2014 to 2018. Overall, our final sample 
consists of 895 firm-year observations. We hand-collect the OFR from the firms’ 
website. In most cases, these reports are published within the investor relations website 
of the respective firm. We identify an OFR for a specific year according to its publication 
date. That means, for example, an OFR published in early 2017 comprises the financial 
information of the financial year 2016. 
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Panel A: Country distribution 
Country Observations Percentage Cumulative 
1. France 250 28.09 28.09 
2. Germany 210 23.60 51.69 
3. Spain 95 10.67 62.36 
4. Italy 90 10.11 72.47 
5. Netherlands 85 9.55 82.02 
6. Finland 50 5.62 87.64 
7. Belgium 35 3.93 91.57 
8. Ireland 35 3.93 95.51 
9. Austria 15 1.69 97.19 
10. Luxembourg 10 1.12 98.31 
11. Portugal 10 1.12 99.44 
12. United Kingdom 5 0.56 100.00 
Total  890 100.00  
Panel B: Industry distribution 
Industry Observations Percentage Cumulative 
1. Manufacturing 380 42.94 42.94 
2. Finance, Insurance, Real Estate 170 19.21 62.16 
3. Transportation & Public Utilities 160 18.08 80.24 
4. Services 85 9.60 89.84 
5. Wholesale Trade; Retail Trade 55 6.21 96.05 
6. Mining; Construction 35 3.95 100.00 
Total  885 100.00  
Note: Country classifications are based on the I/B/E/S country code (Refinitiv Datastream item IBCTRY). 
The one UK-based firm as shown in Panel A is RELX, which is included in the S&P Euro and classified as a 
UK-based firm by Refinitiv Datastream. 
Industry classifications are based on the SIC industry classification. 
Table 9: Country and Industry Distributions in the Sample 
Source: Own illustration. 
 
Another data collection step is the gathering of the 20-F reports and the XBRL-
formatted filings. As already mentioned, all European firms that are cross-listed on a 
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stock exchange in the USA are required to file their annual report as a 20-F report. To 
collect this data, we hand-collect these reports on the SEC EDGAR website. For this 
purpose, we use the EDGAR search tool11 to find the respective sampled firms and 
identify the respective 20-F reports. The same procedure is conducted for the search of 
the respective published XBRL-formatted 20-F reports. If a US-listed firm publishes a 
XBRL file, this file can be found within the EDGAR database. As an example, we 
illustrate the EDGAR search results of SAP SE in Figure 8.12 When searching for the 
20-F reports as filing type, these reports are listed over the past years (filing date). A 
document report filing in this database includes the OFR and the XBRL file set. Figure 
9 illustrates the document format files (mandatory OFR) at the top and the data files 
(XBRL-filings) at the bottom of the filing list.13 
In line with prior findings, we notice an increasing number of OFR publications 
among our sample of European blue-chip firms. The number of OFR usage among the 
185 largest European firms has increased from 24.3% in 2014 to 32.4% in 2018 (see 
also Figure 6). 
                                              
11 To gather the respective data, please find the website of EDGAR search tool: 
https://www.sec.gov/edgar/searchedgar/companysearch.html. 
12 As an example, please find the 20-F reports of SAP SE that are published on the EDGAR database. 
Online available: https://www.sec.gov/cgi-bin/browse-
edgar?action=getcompany&CIK=0001000184&type=20-f&dateb=&owner=exclude&count=40. 






Figure 6: The Number of OFR over the Observation Period 
Source: Own illustration. 
 
6.4.2 Empirical Model and Variable Definitions 
We use an OLS regression model as our baseline model to test H1. For this purpose, we 
state the following equation: 
𝐼𝑛𝑓𝑜𝐸𝑛𝑣 =  𝛽0 + 𝛽1 ∗  𝐻𝑇𝑀𝐿𝑣𝑜𝑙𝑢𝑛𝑡𝑎𝑟𝑦 + 𝛽𝑘 ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠 +
                   𝐹𝑖𝑥𝑒𝑑 𝐸𝑓𝑓𝑒𝑐𝑡𝑠 + 𝜀                    (3) 
In this model, the empirical proxies for InfoEnv are metric measures for the 
information environment. The first is ANCOV, as the analyst coverage of the firm. 
Several studies in the context of financial reporting and new digital financial reporting 
format use this proxy to explain changes within information environment. In the context 
of IFR, this measure is used by Aerts et al. (2007), Bagnoli et al. (2014), and Saleh and 
Roberts (2017). Even in the context of information environment and XBRL adoption 
the analyst coverage is used by Liu, Wang, and Yao (2014). We obtain the information 


























Our second proxy for the information environment is the frequently used bid-ask 
spread. In the context of IFR, this measure is used by Gajewski and Li (2015). Other 
studies analyzing the impact of XBRL adoption choose this measurement. Bai et al. 
(2014), Chen, Wang, and Zhou (2018), Geiger et al. (2014), and Yoon et al. (2011) 
proxy the information environment with the bid-ask spread. For our hypotheses testing, 
we follow Eleswarapu and Reinganum (1993) and Welker (1995) and define the relative 







                   (4) 
We obtain the ask- and bid-prices of the respective companies on the date of the EPS 
announcement date from Datastream. 
In our panel data structure, we ensure that the publication date of the relevant OFR is 
before the respective EPS estimation by the analysts and before the formation of bid- 
and ask-prices on the EPS announcement date. For example, SAP SE publishes its OFR 
for financial year (FY) 2017 on February 28th in 2018. Since the respective EPS for the 
annual report 2017 of SAP is already announced on January 30th in 2018, we estimate 
the respective RELSPREAD based on the EPS announcement for the next year on 
January 29th in 2019. This approach is necessary since OFR are usually published after 
balance sheet date, often several weeks later. Figure 7 illustrates the temporal difference 
between our variable of interest HTML(-voluntary/-mandatory) and the dependent 




Figure 7: Causality between Variables HTML, ANCOV and RELSPREAD 
Source: Own illustration. 
 
Our independent variable of interest HTMLvoluntary is a dichotomous variable 
which is 1, if the firm publishes a voluntary OFR, and 0 otherwise. The selection of an 
OFR and the respective distinction to other digital financial reporting formats such as 
PDF is not trivially defined by the literature. Since there is no existing database, which 
provides information about firms using OFR, this information is hand-collected. We 
define an OFR as a financial report that is available on the internet as a stand-alone 
digital medium (not included in within the general company website), but other than the 
annual financial report in PDF-format or (parts of it) as a spreadsheet (e.g., an Excel 
file). To specify this criterion, we only focus on digital financial reports that contain a 
specific page source. Since the HTML format describes a programming language, all 
OFR need to comprise such a page source. Please find Figure 10, that exemplarily shows 
the page source of the OFR of the LeGrand SA for FY 2018. Another indication of the 
appropriate selection of digital financial reports as an OFR is the ending of the respective 
URL of the HTML-report webpage. In those cases, the URL contains the ending ‘.htm’ 
or ‘.html’. Moreover, in most cases the respective URL of the webpages further include 
the wording ‘report’ or a respective abbreviation of ‘annual report’ such as ‘AR’. As an 
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example, we state the online report 2018 of Continental AG.14 Next to the specific digital 
format, we also consider the content presented in the specific format. For comparability 
purposes, we only select online reports as an OFR that comprise standardized financial 
information prepared in accordance with International Financial Reporting Standards 
(IFRS). The identified online reports further need to comprise at least the balance sheet 
and the income statement in the HTML format. 
To measure the impact of the OFR on the information environment from other 
possible impact sources, we further include various control variables. We include firm 
characteristics such as the natural logarithm of market capitalization (in thousand Euros) 
as a proxy for firm size (SIZE), which is often used in relevant archival studies (Aerts 
et al., 2007; Bagnoli et al., 2014; Geiger et al., 2014; Zamroni & Aryani, 2018). We 
further control for the firms’ leverage (LEVERAGE), calculated as the total liabilities 
divided by total assets (Dong et al., 2016; J. W. Kim et al., 2012; Mendes-Da-Silva et 
al., 2014; Sia et al., 2018), and the natural logarithm of the market-to-book ratio 
(MTBV) as the ratio of the firm's total book value and the firm’s total market value 
(Aerts et al., 2007; Bai et al., 2014; Bhattacharya et al., 2017; Blankespoor et al., 2014). 
To control for profitability differences that might lead to higher analyst attention, we 
include the actual earnings per share (EPS) as control variable (Adityawarman & 
Khudri, 2017; Ahmed et al., 2015; Qi et al., 2018; Wang & Seng, 2014) and a binary 
variable for negative EPS (LOSS) as applied in other relevant studies (Kaya & Pronobis, 
2016; Saleh & Roberts, 2017; Trabelsi et al., 2008; Zamroni & Aryani, 2018). We 
further control for liquidity (CURRENTRATIO) as proxied by the difference of current 
assets and current liabilities (Adityawarman & Khudri, 2017; Ahmed et al., 2015). 
Another frequently deployed control variable is a big 4 auditor (BIG4) that provides 
assurance service of the annual statements to the observed firm, i.e. the auditor of the 
parent company (Ahmed et al., 2015; Ghanem & Ariff, 2016; Ra & Lee, 2018; Shan et 
                                              




al., 2015). Additionally, similar to Ra and Lee (2018) we include a binary variable for 
high-tech industry affiliation (HITECH; 1 = high-tech industry, 0 = no high-tech 
industry), since these firms could potentially be more familiar with digital technology 
and more likely to decide adopting HTML for financial reporting purposes. The 
measurement of this dichotomous variable is based on Kile and Phillips (2009). Lastly, 
we analyze a panel data set over several years with different country origins and industry 
affiliations, therefore we include fixed effects for years, countries, and industries. The 
fixed effects for years of observation allow us to control for potentially underlying 
trends. The fixed effects for industries and countries allow us to control for unobserved 
heterogeneity between countries and industries. 
InfoEnv =  β0 + β1 ∗  HTMLmandatory + βk ∗ Controls + Fixed Effects + ε
                        (5) 
To test hypothesis H2, we substitute our variable of interest with HTMLmandatory. 
Please see equation (5). This dichotomous variable equals 1 if the observed firm is listed 
on a U.S. stock exchange and, thus, must publish a mandatory 20-F report in HTML 
format, and 0 otherwise. This information is hand-collected from EDGAR. The 
dependent variable, control variables and fixed effects are the same as in equation (3). 
Our third regression equation (6) further combines the voluntary and the mandatory 
settings. Keeping all other variables as in equations (3) and (5), except for the variable 
XBRL, we now consider the ‘full’ HTML variable as variable of interest, i.e., all OFR, 
independent from whether the firms disseminate them on a voluntary basis or following 
a mandate. We include the additional control variable XBRL, since some of the observed 
firms already adopted the XBRL technology for their financial report publishing. Given 
the evidence, that this technology significantly improves the information environment 
(Bai et al., 2014; Li & Nwaeze, 2015; Zamroni & Aryani, 2018), we include the 
dichotomous variable XBRL that equals 1 if the financial report is published in XBRL, 
and 0 otherwise. We hand-collect this information from EDGAR. Using the following 
equation (6), we test hypothesis H3: 
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InfoEnv =  β0 + β1 ∗  HTML + βk ∗ Controls + Fixed Effects + ε              (6) 
The independent variable HTML as a dichotomous variable that equals 1 if the firm 
either publishes an OFR voluntarily or following a mandate, and 0 otherwise. Table 10 
shows the descriptive statistics of the dependent, explanatory, and instrumental variables 
used in our model. 
Variable N M SD Min P25 P75 Max 
1. ANCOV 880 24.050 6.682 6.000 20.000 29.000 37.000 
2. RELSPREAD 881 0.162 0.193 0.010 0.041 0.214 0.990 
3. HTML 890 0.282 0.450 0.000 0.000 1.000 1.000 
4. HTMLvoluntary 890 0.156 0.363 0.000 0.000 0.000 1.000 
5. HTMLmandatory 890 0.142 0.349 0.000 0.000 0.000 1.000 
6. XBRL 890 0.051 0.219 0.000 0.000 0.000 1.000 
7. SIZE 885 10.568 1.493 8.067 9.398 11.489 14.434 
8. LEVERAGE 885 45.705 22.068 1.050 30.110 61.460 100.870 
9. MTBV 855 0.628 0.685 -0.968 0.113 1.102 2.367 
10. EPS 878 3.194 6.458 0.000 0.550 3.460 55.300 
11. HITECH 890 0.157 0.364 0.000 0.000 0.000 1.000 
12. LOSS 890 0.091 0.288 0.000 0.000 0.000 1.000 
13. BIG4 865 0.896 0.305 0.000 1.000 1.000 1.000 
14. CURRENT-RATIO 720 1.344 0.593 0.490 0.950 1.550 3.580 
15. IVCOUNTRY 890 0.282 0.151 0.000 0.180 0.357 1.000 
16. IVCOUNTRYvoluntary 890 0.156 0.121 0.000 0.060 0.214 0.667 
17. IVCOUNTRYmandatory 890 0.128 0.102 0.000 0.080 0.143 0.667 
Note: This table summarizes all variables for firms in the sample. The analyzed sample covers 895 firm-year 
observations in 13 countries during the period from 2014 to 2018. The number of observations, mean, 
standard deviation, minimum, values at the 25th percentile (i.e. lower quartile), and values at 75th percentile 
(i.e. upper quartile), and maximum are shown for each variable. Firm-level data are hand-collected (3.-6.), 
obtained from Refinitiv Datastream (1.-2., 7.-9., 11.-17.), and I/B/E/S (10.) databases. All metric variables are 
winsorized at their 1st and 99th percentiles. 
Table 10: Descriptive Statistics of Dependent, Explanatory, and Instrumental Variables 




6.5.1 Univariate and Correlation Analysis 
We conduct univariate tests of differences to understand whether the firms with OFR 
also benefit from that decision by a better information environment. Given the 
nonparametric nature of panel data, we use Wilcoxon rank-sum tests. The test results 
show that firms that use an OFR (OFR-users) are likely to have higher analyst coverage 
(p < .001) and lower bid-ask spreads, i.e., better stock liquidity (p = .024), than the other 
firms (non-OFR-users). For the subsample of voluntary OFR-users, we filter our data 
(exclude the mandatory OFR-users), to compare the voluntary OFR-users against the 
non-OFR-users; and proceed respectively for the analysis of the subsample of 
mandatory OFR-users. The same procedure applies to the regression analysis. In 
addition, we conduct tests of univariate differences on propensity score matched data to 
ensure that the OFR-users and non- OFR-users are as comparable as possible, based on 
several observable characteristics. Specifically, we match on SIZE (the natural 
logarithm of market capitalization), LEVERAGE (total liabilities divided by total 
assets), MTBV (the natural logarithm of market-to-book ratio), and the respective year 
of observation. These test results add to the initial picture supporting hypotheses H1, H2 
































n = 251 
23.504 
n = 629 
1.914*** 
(p < .001) 
n = 880 
23.797 
n = 128 
23.457 
n = 626 
0.340 
(p = .201) 








n = 249 
0.172 
n = 632 
-0.033** 
(p = .024) 
n = 881 
0.186 
n = 126 
0.173 
n = 629 
0.013 
(p = .263) 
n = 755 
Panel B: Univariate tests of differences – propensity score matched sampled) 
3. ANCOV  
25.418 
n = 251 
23.638 
n = 251 
1.780*** 
(p = .001) 
n = 502 
23.797 
n = 128 
24.161 
n = 128 
-0.364 
(p = .642) 






n = 249 
0.164 
n = 249 
-0.025* 
(p = .062) 
n = 498 
0.186 
n = 126 
0.179 
n = 126 
0.007 
(p = .747) 























Panel C: Univariate tests of differences – two-sample Wilcoxon rank-sum tests 




n = 626 
3.210*** 
(p < .001) 
n = 741 
27.357 
n = 126 
23.719 
n = 128 
3.638*** 
(p < .001) 






n = 115 
0.172 
n = 629 
-0.091*** 
(p < .001) 
n = 744 
0.091 
n = 126 
0.184 
n = 126 
-0.093*** 
(p < .001) 
n = 252 
Panel B: Univariate tests of differences – propensity score matched sampled) 




n = 115 
2.111*** 
(p = .005) 
n = 230 
27.357 
n = 126 
24.508 
n = 126 
2.849*** 
(p = .007) 






n = 115 
0.172 
n = 115 
-0.091*** 
(p < .001) 
n = 230 
0. 091 
n = 126 
0.156 
n = 126 
-0.065*** 
(p = .004) 
n = 252 
Note: This table summarizes mean differences and univariate test results for both our dependent variables. All 
metric variables are winsorized at their 1st and 99th percentiles. 
a) Reported variation (total; between firms; and within firms, i.e. over time) is the respective standard 
deviation statistic. 
b) Values reported under (1), (2), (3) and (4) are mean statistics. 
c) Differences reported are mean differences. 
d) The observations are matched on SIZE (the log of market capitalization), LEVERAGE (total liabilities 
divided by total assets), MTBV (the log of market-to-book ratio), and the respective year of observation. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
Table 11: Univariate Tests of Differences in Analyst Coverage and Stock Liquidity 




In addition, nonparametric Spearman (1904) correlations indicate a positive 
correlation of our variables of interest HTML (p < .001), HTMLvoluntary (p = .109) as 
well as HTMLmandatory (p < .001) with our dependent variable ANCOV. We also find 
negative and significant correlations of RELSPREAD and our (dichotomous) variables 





Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 
1. ANCOV 




-.053   -.076** .073** -.162*** -.096*** -.190*** -.040 .114*** .129*** .036 -.016 -.055 .079** .246*** .346*** -.030 
3. HTML 








.195*** -.150*** .626*** -.077**   .568*** .080** -.019 .013 -.151*** .223*** .073** .051 .145*** .160*** -.015 .235*** 
6. XBRL 
.047 -.066* .368*** -.057* .568***   -.028 -.044 .032 -.065* .140*** -.002 .046 .190*** .119*** .052 .089*** 
7. SIZE 
.330*** -.188*** .084** .101*** .068** -.034   .405*** -.589*** -.079** -.168*** .176*** .002 -.336*** -.047 .008 -.029 
8. LEVERAGE 
-.050 -.047 .020 .057* -.016 -.035 .442***   -.234*** -.295*** -.097*** .142*** -.043 -.488*** -.003 -.055 .160*** 
9. MTBV 
-.004 .089*** -.004 -.060* .023 .035 -.602*** -.261***   .257*** .187*** -.227*** -.067* .074* -.021 -.037 .023 
10. EPS 
-.117*** -.004 .033 .013 .018 -.014 -.034 -.045 .180***   -.097*** -.501*** .044 .053 -.075** .030 -.284*** 
11. HITECH 
.085** .059* .120*** -.075** .223*** .140*** -.174*** -.079** .180*** -.101***   -.008 .037 -.016 -.043 -.069** .010 
12. LOSS 
.011 -.042 .001 -.007 .073** -.002 .160*** .162*** -.242*** -.158*** -.008   -.055 -.037 .090*** .071** .039 
13. BIG4 
















-.181*** -.016 .200*** -.033 .296*** .080** -.064* .100*** .052 .407*** -.012 .036 .118*** -.006 .598*** -.101***   
Note: Parametric Pearson’s r correlations are reported below the diagonal. Nonparametric Spearman’s rs correlations are reported above the diagonal. Pairwise N > 666 for 
all correlation analyses. All metric variables are winsorized at their 1st and 99th percentiles. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
Table 12: Pearson and Spearman Correlations 
Source: Own illustration. 
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6.5.2 Baseline Regression Results 
To test our hypotheses H1, H2, and H3, we conduct a multivariate regression analysis. 
Table 13 shows the results from the baseline multiple regression models (Models (1a) 
through (2c)), with ANCOV and RELSPREAD as the dependent variable, respectively. 
Overall, the regression results provide support of our hypotheses H1 through H3 since 
the coefficient signs of our variables of interest are as expected, although not always 
statistically distinguishable from zero with the conventional confidence level threshold 
of 5 percent. In addition, it can be stated that the explanatory power of all baseline 
regression models is relatively high (Cohen, 1988), given that the R² and adjusted R² 
measures exceed a 55 percent value for all models reported in Table 13. Like prior 
studies, SIZE and MTBV manifest as beneficial factors to a firm’s information 
environment, while higher LEVERAGE and higher absolute earnings per share (EPS) 
are likely to decrease the number of following analysts (ANCOV). 
In general, we regard the evidence presented in Table 13 as support for our research 
hypotheses. Specifically, the coefficient estimation for HTML (β = 2.205, p < .01) 
indicates that the use of OFR is likely to positively impact analyst coverage, i.e., the 
number of analyst’s estimates for the firm’s EPS one year ahead. Ceteris paribus, OFR-
users have approximately two analyst estimates more than non-OFR-users. While no 
strong and significant statistical relationship is observed for the voluntary use of OFR 
and ANCOV (HTMLvoluntary: β = 0.622, p > .1), the benefit of OFR usage is strongest 
for mandatory OFR-users (HTMLmandatory: β = 3.814, p < .01). On average, 
mandatory OFR-users are likely to have about 3.8 analyst estimates more than non-
OFR-users. 
As for the analysis of bid-ask spreads, our results support the hypothesis of OFR 
being beneficial to the information environment. With RELSPREAD as the dependent 
variable, our models (2a) through (2c) support our hypotheses, given a coefficient 
estimate of -0.051 (i.e., negative 5.1 percent; p < .01) lower relative bid-ask spread for 
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OFR-users (model (2a)). In model (2b), we observe that there is a particular benefit to 
firms that voluntarily use OFR – ceteris paribus, they benefit from approximately 4 
percent lower bid-ask spreads. 
Dependent Variable Analyst coverage (ANCOV) 
Relative Bid-Ask Spread at EPS 
announcement (RELSPREAD) 
Model (1a) (1b) (1c) (2a) (2b) (2c) 
Independent Variable             
HTML 2.025***   -0.051***   
HTMLvoluntary  0.622   -0.047***  
HTMLmandatory   3.814***   -0.037* 
XBRL 1.068   0.003   
ANCOV    0.000 -0.001 -0.001 
SIZE 3.045*** 2.760*** 2.633*** -0.053*** -0.057*** -0.054*** 
LEVERAGE -0.084*** -0.058*** -0.077*** 0.000 -0.000 0.000 
MTBV 1.889*** 1.807*** 1.565*** -0.024** -0.027** -0.023** 
EPS -0.102*** -0.333*** -0.075** -0.001 0.001 -0.001 
HITECH 0.235 -0.937* 0.096 0.046*** 0.025 0.049*** 
LOSS 0.413 -0.825 0.268 -0.027 -0.023 -0.032 
BIG4 2.335*** 2.360*** 2.820*** 0.024 0.030* 0.031* 
CURRENTRATIO -0.110 0.239 -0.333 -0.023** -0.016 -0.027** 
Industry Fixed Effects Yes Yes Yes Yes Yes Yes 
Country Fixed Effects Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes 
N 671 571 578 667 567 575 
R² .590 .567 .605 .614 .705 .621 
Adj. R² .569 .542 .582 .593 .687 .598 
Note: OLS regressions are run with robust standard errors. All regressions include a constant term. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
Table 13: Results of Baseline Multiple Regression Models 
Source: Own illustration. 
 
To assess the validity of the baseline findings, we conduct various specification tests 
and find no severe violation, as described in the following. To assess potential 
multicollinearity, we calculate variance inflation factors (VIF) and find that all VIF are 
far below a value of 3, indicating no collinearity issue (O’brien, 2007). The 
heteroscedasticity of regression residuals is analyzed with the Breusch Pagan/Cook-
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Weisberg test as well as a visual assessment of the residuals-vs.-fitted plots. While no 
issue is detected for our ANCOV regressions, both techniques indicate that residuals of 
RELSPREAD models are heteroscedastic and, therefore, employ robust standard errors 
in all regressions. 
 
6.5.3 Consideration of Potential Sample Selection Bias 
As described in section Data Collection and Sample, we use a subset of the S&P Euro 
as our sample, and therefore, the used sample is non-randomly selected. This might raise 
concerns about the validity of our empirical findings. Our sample considers the largest 
firms (by market capitalization) of that stock index. This could lead to a sample bias in 
the selection procedure. To address this potential sample selection bias, we employ a 
Heckman two-step selection model (Heckman, 1979). First, we estimate the probit 
regression model (see equation (7)) for all firms included in the EURO STOXX 600. 
This index includes all firms included in our sample and more than 420 additional firms. 
In addition, the choice of the EURO STOXX 600 helps to alleviate the concern of non-
random sample selection since it is not based on the Eurozone but includes firms from 
European developed countries, and, thus, includes additionally firms from Denmark, 
Sweden, Switzerland, UK, for example. The probit regression equation is: 
P(𝐼𝑁𝐶𝐿i = 1) =  𝜙 (β0 + β1 𝐿𝑁𝑀𝐴𝑅𝐾𝐸𝑇𝐶𝐴𝑃i + ui)                (7) 
where the subscript letters indicate the following: i, firm; t, year. INCLi is a 
dichotomous variable that indicates whether an observation is included in our sample 
analysis. The criterion for an inclusion in our sample is whether a firm belongs to the 
185 largest public firms in the S&P Euro. Further, market capitalization (MARKETCAPi) 
in US dollars is included in the model. Based on equation (7), we obtain the inverse 
Mills’ ratio (IMRi). The inverse Mills’ ratio (IMR) is used to construct a selection bias 
control factor. In a second step, we then include IMR as an additional control variable 
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for each baseline regression model to account for the impact of potential sample 
selection bias (see Table 14 for Heckman-corrected regression models (3a) through 
(4c)). The results from these Heckman selection models are in line with our baseline 
results. Therefore, it is unlikely that our baseline key findings generally suffer from a 
bias resulting from non-random sampling. Moreover, the explanatory power (both R² 
and adj. R²) for the ANCOV selection models is higher than for the respective baseline 
regression models. For the ANCOV models, the coefficient estimates of IMR are 
statistically significant, which indicates that controlling for sample selection impact is 
relevant here. Comparing baseline and selection models for RELSPREAD, we find that 
their explanatory power is essentially equal. 
Turning toward the impact of sample selection on the generalizability of our findings, 
however, we find that sample selection represents a minor limitation to our findings. 
This is evident from the fact that the coefficient estimates for our variables of interest in 
our ANCOV regression models (3a) through (3c) are slightly smaller than in the 
respective baseline regressions (models (1a) through (1c)), and from the significant IMR 
coefficients for the ANCOV models. For our models with RELSPREAD as the 
dependent variable, we do not observe these potential limitations, because the 
coefficients of our HTML-regressors are essentially equal for both specifications and 




Dependent Variable Analyst coverage (ANCOV) 
Relative Bid-Ask Spread at EPS 
announcement (RELSPREAD) 
Model (3a) (3b) (3c) (4a) (4b) (4c) 
Independent Variable             
HTML 1.822***   -0.051***   
HTMLvoluntary  0.511   -0.047***  
HTMLmandatory   3.156***   -0.041* 
XBRL 0.872   0.003   
ANCOV    0.000 -0.001 -0.001 
SIZE 1.783*** 1.331*** 1.511*** -0.058*** -0.056*** -0.063*** 
LEVERAGE -0.056*** -0.021 -0.050*** 0.000 -0.000 0.000 
MTBV 0.867* 0.674 0.641 -0.028** -0.026* -0.032** 
EPS -0.116*** -0.415*** -0.090** -0.001 0.001 -0.001 
HITECH -0.040 -1.554*** 0.026 0.045*** 0.026 0.050*** 
LOSS 0.816 -0.481 0.703 -0.025 -0.023 -0.028 
BIG4 2.386*** 2.443*** 2.804*** 0.023 0.029* 0.029* 
CURRENTRATIO -0.167 0.175 -0.300 -0.024** -0.016 -0.028** 
IMR -8.891*** -12.137*** -8.265*** -0.036 0.018 -0.070 
Industry Fixed Effects Yes Yes Yes Yes Yes Yes 
Country Fixed Effects Yes Yes Yes Yes Yes Yes 
Year Fixed Effects Yes Yes Yes Yes Yes Yes 
N 666 566 573 664 564 572 
R² .609 .598 .623 .614 .705 .622 
Adj. R² .588 .573 .599 .593 .686 .598 
Note: OLS regressions are run with robust standard errors. All regressions include a constant term. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
Table 14: Results of Multiple Regression Models with Heckman Correction 
Source: Own illustration. 
 
6.5.4 Consideration of Potential Self-Selection 
Since firms have considerable discretion, whether to use OFR, all of our variables of 
interest potentially have to be treated as endogenous. This is especially prevalent in the 
voluntary setting of OFR usage in Europe before the ESEF mandate. This possibility for 
firms’ self-selection stems from management’s discretion to publish (or not to publish) 
an OFR on a voluntary basis in Europe throughout our sample period from 2014 to 2018. 
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This decision is generally made based on cost-benefit considerations.15 Therefore, our 
baseline results may be prone to firms’ self-selection mechanism and a resulting 
selection bias. 
Therefore, we use instrumental variable (IV) regression analysis with HTML as 
dependent variable in the first-stage equation, and the respective dependent variable 
ANCOV or RELSPREAD in the second-stage equations (excluding HTML in the 
second-stage equation). We proceed analogously for the variables of interest 
HTMLvoluntary, and HTMLmandatory, respectively. For each variable of interest 
(HTML, HTMLvoluntary, and HTMLmandatory), we derive a particular IV. For 
example, we derive the instrumental variable IVCOUNTRY for the equations including 
the variable of interest HTML and define IVCOUNTRY as the percentage of firms that 
use an OFR in a particular country in a particular year. Next, IVCOUNTRY is included 
as an exogenous regressor into the first-stage equation, which is a regression of HTML 
on IVCOUNTRY and the other exogenous covariates used in our baseline models. Such 
country- or industry-means like our IV have frequently been used as instruments in prior 
empirical work (Lev & Sougiannis, 1996; Nevo, 2000; Hanlon et al., 2003; Cheng et al., 
2014). For the second-stage equations, the predicted values of HTML (obtained from 
the first-stage regression), are then used as an independent variable instead of the 
observed values of HTML. 
Likewise, we define IVCOUNTRYvoluntary (IVCOUNTRYmandatory, 
respectively) as the percentage of firms that voluntarily (mandatorily due to SEC filing, 
respectively) use an OFR in a particular country in a particular year. We use these 
instrumental variables for IV two-stage regressions with inclusion of HTMLvoluntary 
and HTMLmandatory as variables of interest in the respective second-stage regression. 
                                              
15 Regarding the benefits of digital financial reporting formats, we refer to section Literature Review 
and Hypothesis Development. The cost of the dissemination of digital financial reporting formats is 
analyzed by several studies, therefore we exemplary refer to Ashbaugh et al. (1999) and (Consultation 
Paper on the Regulatory Technical Standards on the European Single Electronic Format (ESEF), 
Annex III - Cost Benefit Analysis for the European Single Electronic Format (ESEF), 2015) 
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While the threat of self-selection for the voluntary setting appears obvious, the need for 
IV regression analysis results from the cause of HTMLmandatory, i.e., the decision to 
cross-list in the US. This decision is based on cost-benefit analysis and, therefore, is up 
to managers’ discretion. 







Model (5a) (5b) (5c) 
Independent Variable 1st stage 2nd stage 1st stage 2nd stage 1st stage 2nd stage 
predicted HTML  -1.182     
predicted 
HTMLvoluntary 






















XBRL omitted† omitted†     
SIZE 0.357*** 3.419*** 0.073 3.273*** 0.853*** 3.716*** 
LEVERAGE 0.002 -0.074*** 0.004 -0.080*** -0.001 -0.080*** 
MTBV 0.097 2.221*** -0.014 2.483*** 0.449*** 2.246*** 
EPS -0.015 -0.121*** -0.005 -0.367*** -0.021 -0.081** 
HITECH 0.623*** 1.553*** 0.109 0.228 1.106*** 2.649*** 
LOSS -0.049 0.829 -0.343 -0.500 0.314 0.923 
BIG4 0.334 0.107 0.624** -0.132 0.067 0.066 
CURRENTRATIO 0.316*** 0.140 0.004 0.539 0.988*** 0.577 
Industry Fixed Effects No No No No No No 
Country Fixed Effects No No No No No No 
Year Fixed Effects No No No No No No 
N 636 636 571 571 578 578 
Pseudo-R² (1st stage) / R² 
(2nd stage) 
.189 .287 .125 .252 .369 .261 
Adj. R²  .277  .240  .249 
Note: The first-stage regressions are probit regressions, the second-stage regressions are estimated as OLS 
regressions with robust standard errors. All regressions include a constant term. 
† Coefficient XBRL omitted due to collinearity. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
Table 15: Results of Instrumental Variable Regression Models for ANCOV 
Source: Own illustration. 
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These two-step models allow us to analyze the potential impact of firms’ self-
selection bias. With the Olea-Pflueger robust test for weak instruments (Olea & 
Pflueger, 2013), we are able to reject the null hypothesis of weak instruments with at 
least 95 percent confidence for all instruments used (not tabulated). It is important to 
highlight that – except for the second-stage regression results from model (5b) – the 
obtained coefficient estimates from our IV regressions do not support our baseline 
results. In fact, the coefficient signs are mostly against the direction suggested by 
hypotheses H1 through H3 (see Table 15 and Table 16). We therefore conclude that our 
baseline findings are subject to self-selection by firms concerning our variables of 
interest, HTML, HTMLvoluntary and HTMLmandatory. As a result, all our research 















Model (6a) (6b) (6c) 
Independent Variable 1st stage 2nd stage 1st stage 2nd stage 1st stage 2nd stage 
predicted HTML  0.187***     
predicted 
HTMLvoluntary 
   0.489***   
predicted 
HTMLmandatory 
     0.066 
IVCOUNTRY 4.310***      
IVCOUNTRY-
voluntary 
  4.107***    
IVCOUNTRY-
mandatory 
    6.838***  
XBRL omitted† omitted†     
ANCOV 0.041*** 0.002 0.020 0.002 0.046*** 0.003 
SIZE 0.225*** -0.059*** 0.009 -0.049*** 0.704*** -0.073*** 
LEVERAGE 0.005 0.000 0.006 0.001 0.003 0.001 
MTBV 0.005 -0.012 -0.066 -0.012 0.365** -0.034** 
EPS -0.012 -0.001 0.000 0.004 -0.022* -0.001 
HITECH 0.580*** 0.013 0.104 0.099*** 1.011*** -0.001 
LOSS -0.097 -0.046* -0.321 -0.002 0.204 -0.038 
BIG4 0.360 -0.034 0.637** -0.065*** 0.052 -0.021 
CURRENTRATIO 0.306** -0.017 -0.015 0.004 0.984*** -0.030 
Industry Fixed Effects No No No No No No 
Country Fixed Effects No No No No No No 
Year Fixed Effects No No No No No No 
N 632 632 567 567 575 575 
Pseudo-R² (1st stage) / R² 
(2nd stage) 
.205 .086 .129 .142 .388 .078 
Adj. R²  .071  .126  .062 
Note: The first-stage regressions are probit regressions, the second-stage regressions are estimated as OLS 
regressions with robust standard errors. All regressions include a constant term. 
† Coefficient XBRL omitted due to collinearity. 
*, **, and *** indicates significance at the 10%, 5%, and 1% level, respectively. 
Table 16: Results of Instrumental Variable Regression Models for RELSPREAD 
Source: Own illustration. 
 
For the regression models with the dependent variable ANCOV, we acknowledge 
another potential cause of endogeneity due to reverse causality. Given the present data 
granularity of firm-year observations, we cannot exclude the possibility that firms set 
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their decision whether or not to use an OFR, given a certain expected future level of or 
change in the number of following analysts. There is a chance that firms with higher 
(expected future) ANCOV also face higher pressure to present financial information on 
the internet in form of an OFR. We approach this problem by lagging our independent 
variables of interest (e.g., HTML) by one period, as described in section Empirical 
Model and Variable Definitions. Similarly, we cannot infer from our findings that a first-
time use of OFR will inevitably lead to a shift in a firm’s analyst coverage. Our empirical 
research design could not identify such causal effects. 
 
6.6 Conclusion 
Following practitioners’ perceptions and the results of several prior qualitative studies, 
HTML-based reporting is likely to improve the information environment within the 
population of EU listed firms, since the format is expected to improve the data quality 
in terms of decision usefulness (e.g., accessibility, timeliness) and processing efficiency. 
In line with the rich literature on other digital financial reporting technologies such as 
IFR and XBRL, we hypothesize that OFR-users are likely to improve the information 
environment. If so, OFR will represent a relevant factor to enhance firms’ analyst 
coverage and stock liquidity. Since OFR usage is a recent phenomenon firstly adopted 
by the largest capital market-oriented firms, our sample consists of the largest European 
firms. This also enables us to study the potential benefits in both voluntary and 
mandatory settings. 
To test our hypotheses of a positive relationship between the use of OFR and 
information environment, we use OLS regression models including several control 
variables and different fixed-effects measures. According to our baseline results, we find 
that OFR-users are likely to have higher analyst coverage than non-OFR-users. 
Furthermore, we also show a significant association between the use of this digital 
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financial reporting format and the relative bid-ask spread of the firms’ shares. This 
would mean that the increased dissemination of HTML as a financial reporting format 
positively impacts the information environment of large European listed firms. We show 
that our findings are robust to a potential sample selection bias but likely have limited 
generalizability to smaller firms. The instrumental variable (IV) regression analysis, 
however, shows that our baseline findings are subject to a self-selection by firms to 
disseminate OFR. In a nutshell, these results lead us to conclude that online financial 
reports do not improve the information environment.  
Our study faces limitations. First, we focus on large firms. There are further research 
opportunities on the impact of the use of OFR for small and medium-sized firms. 
Second, we only consider European firms. Future research should consider the impact 
of this digital financial reporting format in other regions of the world. Comparable to 
the findings of (Hunter & Smith, 2009), the use of HTML in financial reporting could 
help firms in emerging markets to attract investors that otherwise would not (or less 
likely) have considered them for their investment decision. Third, our definition of the 
dichotomous variables of interest is admittedly of broad nature, since there is neither an 
accepted standard nor a common definition in the literature of what exactly is an OFR. 
This is a notable point for future studies since in our research setting the OFR types are 
heterogeneous in the subsample of voluntary OFR-users, as exploratory analysis shows. 
Further conceptual research is required for a more concise understanding and provision 
of a clear definition. Finally, our baseline findings are robust to several alternative 
specifications and a Heckman correction for sample selection but our variables of 
interest likely are of endogenous nature, and thus, all baseline findings are subject to 
self-selection bias regarding the voluntary use of OFR (in the voluntary setting) or a 
voluntary cross-listing in the United States forcing the firm to publish an OFR (in the 
mandatory SEC setting). 
This study contributes to the ongoing research concerning digital financial reporting 
formats. While prior studies often apply qualitative and experimental research on the 
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topic of HTML, we extend this research by conducting empirical analyses on the 
consequences of the voluntary and mandatory use OFR in a European setting. Therefore, 
we link our analysis to existing empirical research in the context of IFR and XBRL. 
Based on existing empirical IFR, which analyses the dissemination of financial 
information via the internet, we extend this research by analyzing the use of standardized 
financial reports that are published in HTML format, called online financial reports. In 
contrast to existing XBRL, we rather focus on a human-readable than a machine-
readable financial reporting format. 
Our study delivers implications for listed firms and investors alike. First, listed firms 
should consider delivering OFR in addition to their legally mandated portfolio of 
financial reporting formats to distinguish themselves from peers by using OFR as an 
additional reporting channel – even though OFR does not yield the expected positive 
market effects. Our descriptive data shows that only a small percentage of European 
listed firms uses OFR. Thus, it might be a transparency signal towards the capital 
market. Second, investors may understand that firms with an OFR aim to send such a 
transparency signal and be able to distinguish transparent from opaque firms. 
Furthermore, our findings shed light into the current development undertaken by EU 
regulators in standardizing digital financial reporting channels (ESEF) and its intended 
benefits. Given the mandatory adoption of the ESEF for digital financial reporting from 
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Figure 8: EDGAR Search Results of SAP SE 
Source: SEC, EDGAR Search Results. 
 
 
Figure 9: Overview of Published HTML- and XBRL-Formatted Filings of SAP SE 





Figure 10: Page Source LeGrand SA HTML-Report 2018 
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